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TheBo w er of Sahar a(Pa n cratiu m ma ritim um)PhotobyN. K harin
Locatio n ofthe r egl O n Of No rthe m A 丘ic a. ト Algeria nExperim e ntal
Ar e a
,
2- Libya nExpe rilpental Are a.
M e a n an n u alpr e cipitatio n, m m,in Northe rnA fric a(P. Quるz el,1 965).
Jabal AI A kbdarM o Ⅶntain s
,
elev atio n700m abo v ethe s e ale v el. P hoto
byN . 馳 arin.
Palm sinthe o asi of Sahar a water edfr o m w ells. PhotobyN . K harin.
Artemisia ca mpe strisinv e rys e v e relydegr adedr a ngela nd. PhotobyN .
E Larin
Atrlblex mollisinthe stage of 凸o w enng. P hotobyN . 監Ilarin .
Ruin s of Leptis Magnu m. Foru m M agnu m . P hotobyN . K harin.
Ruin s of Leptis Magn u m. T hethe atre. Photo byN. K harin.
W ater e r o sio nis de v eloped o nthe slope s o nthe Jabal Al Nefus a
Mo u ntain s. PhotobyN . E harin.
Ancie ntim age s ofsilphiu m, upper- o nthe m edals of Cyr e n a,lo w er-
o nthe c oinfo und inthe min s of Cyre n ain 195 7(H.G. Keith, 1965).
Thapsia ga rga nica in the Jabal AI A k hdarM o u ntains･ Photo by N ･
Kharin.
Ve ry s e v e r ewind e r o sio n o n r a ngeland inthe Pa stu r e z o n e of Libya･
PhotobyN. K harin.
Dyna mic s of N D V I in s a mple plots of Northe rnA 丘ic a, agn c ultu r al
la nds･ 1- Irrigatedfarmla nd inthe N ile delta;2- Irrigated far mla nd in
the Ce ntr al Zo n e of Libya;3- Imigated fa rmla nd inthe co a stalz o n e of
Libya, se v erelydegr aded.
Dyn a mic s of N D V I in s a mpleplots of Northe rnA 舟ic a, w o odland a nd
for est･1 - Comi fero u sfo re st with do min atio n ofPin u sspe cie s; 2 -
Ev e rgreenfo r est ofQuer c u s sube ra ndQ. ilex;3 - Coni fer ou sfo r e st of
Pin ushalepe n si, Cedru s atlantic a and other spe cie s;4 - w o odla nd of
Agra nia spino s a and other species;5 - Tho rnyshrubs with do min atio r1
of Ziq phuslotus.
Dyn a mic s'of N D V I in sample plots of No rthe rn A fdc a, des ert
r a ngela nd･ 1 - De s ert ra ngeland o ngra v el 皿d s a ndylo a mplain;2 -
De se rt r a ngela nd with do min atio n of Sals ola spe cie s o n s a ndylo am
plain;3 - de s ertr a ngeland withshrubs on s alin e s oil;4 - Co mm u nitie s
ofAlfa c o mbin ed with m o v i ng S a nd du n e s;5 - De s e rtr a ngela nd with
com m u nitie s ofs e mi-shrubs a ndgr as s e s o ngrav elfo othillp ain･
F畳gⅦ町e4･3｡4･ Dyn a mics of N D V Iin s a mpleplots of Northe m A &ic a, dry agric ultu re
land･ 1 - Dry agric ultu r ela nde r odedby wate r;2
- Dry agn c ultur ela nd
o n s a ndylo a m s oil; 3 - Dry agric ultu r ela nd o n m o u ntain slope s,
er oded by w ate r;4 - Dry agrlC ultu r ela nd o n s a ndy s oil, e r oded by
wind er o sion;5 - Ra ngela nd o n s andy s oil, periodic ally u s edfbr 血y
agrlCultu r e.
F畳gu Te4･4･1･ W inder o sio n c o ntrolinthePa stu r e z o n e of Libya･ P hotobyN ･ K barin･
野鼠鼠野AC:濫
Dese rtiflC atio nis aglobalpr oble m･ Theinte rn atio n alc o m m u nityca m eto thiside a stepbystep･
UnitedNatio n sCo nfe ren c e o nDe s ertifl C atio n(U N C D)held in Nair obi in1977. U N Co nfe re n c e
o n En vir o n m e nt a nd De v elopm e nt(U N C E D)heldin Rio de Ja n eir oin 1 992w a s adopted
requestingto U N Ge n el
･
a As s e mblyto e stablish a nintergo v e rn m e ntalc o mmitte efo r n egotiating
the Co n vention to Co mbatDe s ertific atio n(C C D). CC Dw a s c o mpletedin1994a nd e nte r ed into
for c eon 26 Dec e mber1996. C C Daffir m ed,
”De s ellific atio n a nd dr o ughtar epr oble m sofglobal
di'm e n sioninthat theyaffectallregi o n s Ofthe w o rld
”
.
Ther e ar eti∬e e m ain c a u s eof landdegradation: ov ergr a zl ng, defor estatio na nd u n s u stain able
agdc ultu r alpra ctic e･ In 1990, the are a ofar ablela ndpe r c apitain the w orld wasO･3ba. Ifthe
c u rr e nt tre nds ofpopulatio ngr o wtha nd s oildegr adatio n c o nti u e,this wi ll dr opto 0.15 ha. by
the ye ar2050. Ac c o rdingto the info r m atio n of U N E P, o v e rI billio nha. in the w orld are
c u rr e ntly being degr aded by hu m a n activitie s. Ifw e c a st a gla n c e at A触c a, the
”Black
Co ntin ent
”
,
w e shal shudde r鉦om gha stlysight. A c e ntu ryago, E th iopl aWa s C O V e red with for e st,
n o w o nly3% ofthiste rito ryisfor e st. Vastr egio n Of Sahel ha sbe e n s uffe red &o mdr o ughta nd
de s ertiflC atio n. No m ads of Ma urita nialeft their r a ngela ndsbe c a u s e ofs e v er edr o ught(1965-
1 988)andc o n c e ntr ated n e arNo u akchott, the c apital ofthe c o u ntry. M or etha n2 00, 00pe ople
died a nd milio n shead of liv e sto ck perished. The n u mber ofpe oplelivingl n u rba n slu m s of
No u akchottr o s e&om 9% to 41%, whilethe n umbe rofn o m adsinthe c o untryfel &om 73 %to
7% .
W eliveinthe epoch of m a ny globalpr o c e s se s. Theter m
"
globaliz atio n
” is n o widelyu sed;it
be c o m e s aglobaldim e nsion. So mepe ople seein 也iste m 也epana c e afわrsolvingallproblem s;
otherpe oplebelie v ethatthister mha sthe apo c alyptic al m e n ac eforthe whole w orld. Politc al
＼
s cie ntists defln eglobaliz atio n a s aglobaltrend in inte n siflC atio n of瓜o w s ofgo ods, s e rvic e s,
c apitals, te chn ologies, info r m atio n a ndpe ople. So m e ofthe s eno w s(for e x.a mple, the flo w s of
info rm ation and c apitals)ca n n otbe alw ays regulated by n atio n algo v e r n m e nts. As politic al
s cie ntistsbelie v e
,
thepr o c e ss ofglobaliz atio nstim ulate stheinte m atio n al div sio n oflabo r, and
in the e ndpr ovi de sthe fu lle mp19 yme nt Ofpopulatio n. But ther eis ala ck of bala n c ebetw e e n
de v eloped a nd de v eloping c o u ntrie sin gettingthe prefe re n c e s a ndbe n efits &o m globaliz atio n･
Thepr o c e s s ofeco n o mic alglobalizatio n shar pen s m a ny c o nte rmin o u sproble m s, fo r e x a mplethe
pr oble m of des ertiflC atio n.
In o u relatio n ship withn atu r e w eha v ebe e npo or stude nts of histo ry. Ifw elo oked ba ckw ard o n
a n cie nt Egypto rCarthago w e c o uld ide ntifythe r ethe tr a c e s of la nd degr adatio n. Underthe
c onditio n s of Northe m A Bica
,
the proble m ofde s e rtifl C atio nis aggr a v ated fr o mye arto ye ar･
Whois re spo n siblefordese rtiflCatio n? Whoisguilty? Pr obably m a ny ge n e r atio n s ofpe ople who
hadpas s edaw ay ar e r e spo n sible, areguilty.
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1.且Lo e atio 汲 Ogthe 汲eg互o n, Popu旦a也 蝿 a 汲d La nd Us e
Ar e a a ndpopuiat怠o 粗
T he r egi ons Of No rther nA fric a n c ountries a re as sho w ninfigu re1.1.1. Theli mits of Northe rn
A 缶ic a a s aphysic alregi o ndo n ot c oin cide withpolit calboundarie s ofthe State sloc ated he re.
Table1.1.1 o utlinethe are a s a ndpopulatio n s ofthe No rthe m A 鮎ca n c o u ntries･
Tablel.1.1
Ar e a s a ndpopulatio n s of Northe mA 血c a n cou ntrie s
(Intem ethttp://w w w.odci.go v/cia/public atio ns/factbo ok/ge o s/m o.htm/#People)
Country Ar e a,km
2 Populatio n
Popt ト
1atio n
Popula-
tio n Lite r a-
G N P,
Per
Age stru ctu re, %
0 - 15- 65
de n sity gr o wth cy, % c apita, 14 64 ye a rs
Pe r
1km 2
rate% U .S. S years ye ars a nd
abo v e
M o r o c c o 446
,
500 31
,
167
,
83 69.8 1
,
68 43.7 3
,
700 33.8 61.5 4.7
Algeria 2,382,000 32,277,644 13.6 1.68 61.6 5,600 33.4 62.5 4.1
Tunisia 163,610 9,815,644 60. 1.12 66.7 6,600 27.8 65.9 6.3
Libya 1,760, 00 5,3 68,5 83 3.0 2.41 76.2 7,600 35.0 61.0 4.0
Egypt 1,001,000 -70, 12,345 70.6 1.66 51.4 3,700L 34.0 62.1 3.9
As iskn o wn
, populatio npre s s u r e relatesdire ctly a nd indir e ctlytothe e nviron ment･ Populatio n
den sityis a si=nple m e a s u r e ofpopulatio npr e s s u r e;abo vethatpopulatio nlivinginthe rur alar eas
pr odu c efo od for people living ln Citie s･ M or o c c o a nd Tu nisia ar e c o u ntrie s withthe highe st
populatio n sin the reg10 n･ Populatio n of Libyais m ainlyco nc entrated illthe c o a stalz o n e･ Egypt
is a spe cialc a s e;abo ut90% ofthe populatio nliv e sin the N ile v alley, within 20mile s&o mthe
n V er.
Table l･1･2 c o mpar e s也es edata withthatpublishedin Sm all Atla s ofthe W o rld(198 2), 也is
table sho w sthat thepopulatio n shasbe e nin cr e as ed by1･5- 2tim esduringthela st25ye ars･
Tablel.1.2
Populatio ngr owth in Northe mA fhc a
Sm allAtla s ofthe Wo rld hte rn et
(1977statu s) (2002statu s)
Mor o c c o
Alge ria
Tu nisia
Libya
Egypt
18
,
240
,
00
18
,
250
, 00
6
,
070
,
00
2,530, 00
38
,740, 00
31
,
167
,
83
32
,
277
,
644
9,815,644
5
,368,583
70
,
712
,
345
FigⅦT e且･且･1･ Lo c atio n ofthe studyr egl O n S･
Table1･1･3 sho w spopulationden sitie sinthe are a s a蝕 cted byde s ertific atio n as appe a red inthe
World Atlas of De s ertific atio n(1997). Thisinfo r m atio nde s c ribe s m o r epre cis ethepopulatio n
pr e ssur einthe ar e a s affe cted byde s e rtiflC atio n･
Table1.1.3
Populatio nde n sitie sin s u s c eptibledryla ndsinNo rthe rnA 丘ic a
(Wo rld Atla sof De s e rtific atio n, 1997)
Co u ntry
Area of
Ar e a of
s u s ceptible
dryla nds a s a%
ofallla nd Populatio nin %total Populatio n
s u s c eptible a v ailablefor s u sc eptible populatio nin de n sity
dryla nds,km
2
agric ulture a nd
pa sto r alism
(e x c. hype r ari d
ar e a s)
dryla nds s u s c eptible
dryla nds
berkm 2)
Moro c c o 348,806 100 26,424, 21 98 75.8
Algeria 409, 67 99 24,087,447 89 5 8.8
‾Tunisia 112
,
961 1 00 8,218,897 98 72.8
Libya 175,752 1 00 3,453,550 68 19.7
Egypt 45,745 100 55,649, 10 89 123.5
乱a 取成 Ⅷs e
.
Table1.1.4sho w sla ndu s etype sinthe c o u ntrie s of No rthe rnA fhc a.
Table1.1.4
La nd u s etype sinthe c o u ntrie s of No rthe rnA 鮎c a, %
(Inte m ethtp://w w w .cia.go v/cia/public atio n s/fa ctbo ok/ge o s/)
Co u ntries
La ndu s etype s
Ar able Perm a- Per m a- For e st
Othe r TotalLa nd n e ntc r ops n e nt pa-
stu re s
and
Wo odla nd
Mo r o c c o 21 1 47 20 ll 100
Algeria 3 13 2 82 100
Tu nisia 19 13 20 4 44 100
Libya 1 8 91 100
Egypt 2 98 100
Note:irrigated la ndtotals(km
2
):in Mo r o c c o12,580,in A lgeria5,550,in Tu nisia3,850,in Libya
4
,
700
,
in Egypt 32,460. h o u r opinio n, this info rm atio n n eeds c o r rectio n, be c a u s ein s o m e
c o u ntrie s82- 98% ofthe wholetemitorie s are c o n sidered a s ”other” land u s etype s. Only the
te ritory ofMo r oc c ohasthe m o stc o mpletedes criptio n.
M o r o c c o･ Agric ultu r eis o n e ofthepn oritybr a n che s ofn atio n al ec o no my･ Dr o ughtdepr e ss ed
a ctivitie sinkey agn c ultu r als e ctio n s a nd c o ntributedto a stagn a nt e c o n o my. A bout 50% ofthe
a ctivepopulatio ninthe c o u ntrie sis e mployed in agn c ultu r e, butits sharein G N P is o nly17 %,
ha vingdi min shed inthelastye a rs･ Tradit o n alc ultiv atio ntechn ologylS w o ode nplo ughand ho e.
But m ode m te chn ology and m e cha niz atio n ar e u s edfo rgr o w lng C r ops for e xpo rt. The m ain
cr ops a re :ba rley, peas, le ntil, haric ot, oliv e s a nd &uits. Inte m et(http:/w w w.1stm ar o c.c o m/
e c o n o mie/agric ultur e.html).
Alge ria･ Algeriahas abo tl7･5 mi 11io nha･ ofu s able agricultur al la nds, but the c o u ntryispo o rly
e ndo wed with ar ablela nd
,
0.3 ha. perinhabita nt. Thisfigur e Sho uld bediminished to 0.25 ha.
be c a u s e ofpopulatio ngr owth･ Barley o c c uple S2･7 millio nhal in theplainand av e r age slopes
(le s stha n12･5 %)wher epr e cipitatio ntotals 500m m pe rye ar. But e v e nthisla nd is s uffering
丘o m irregula r r ainfall･ In s e mi- ari dar e as wher epre cipitatio n r ate is les stha n 500m m,
agric ultur e m ainlydepe nds o nim gatio n･ The cr opplngSyste m re m ains e xte n siv e,in cludingo nly
limited landar e a s and labor re s o u rc e s･ Byb ringingfallo wla nd intopr odu ctio n, s om e4 0% ofthe
ar ea cultiv ateda m u allyc o uld be cropped･
Natu r al la nd r eso urc e s ofthe c o untry als oin clude 15- 20 mi 11io n hal of de s ert pastu r es
(r angela nds), lo c ated betw e e n100- 3 00Ⅱ 皿 is ohyets, de v otedtoliv e sto ck, m ainly go ats. The
a v eragedensityca m otbe m ore tha n o n ego atper5 he ctar e s. So, thetotaln umber ofgo atsin
pa sto r alr egion m u stbe n ot m o r etha nfo u r or fi v e millio n. Y ami d Ait Amara, 1999(Inte rn et
http:/w w w･u n u･eduJun upr ess/u n upbo oks/u n.28a eO6html).
恥 nisia･ Tu nisia has adiv er se e c o n o my, withimpo rta nt agricultu r al, min i ng, to uris m, a nd
m a n ufacturing s e cto rs･ Ruralc o rr m u nitie s u setr aditio nal te chniqu es of w ater a nd soil
m a n age m e nt thata r einba m o ny w 独 仏ephysic al, s o ciala nd e c o n o mic e nviron m e血 Di 飽r e nt
m ethods of ru n off ha rv e sting ar e u s ed in agric ulture: ru n offc atchm e nts for supple m e ntary
irrigatio n, total abs orptio n of infiltr atio n, ru n off div er sio n(redire cting e x c e s s w ater), run off
spr e ading(distributio n of ru n offe n ergy)･ By applic atio n ofa n ew te chn ology,theyieldof barley
a nd othe r agric ultu ral c r ops c a nbe do ubled･ Inte r n et (http://w w w･fa o･o rg/docr ep/T 1765 E/
t1765eO7.htm#la ndha sba ndry),(http://w w w･fa o･o rg/do c r ep/T1 765 E/t1765eOn･htm)･
Libya･ h Libya, o nly2% of thete rritorylS S ui
tablefo r c r oppi ng, a nd 4% is s uitablefo rliv estock
grazing･ M o stpartofar ablela nd li
esintw oplace s :theJabal AI Akh darregi o nar o u nd Be nghazi
a ndtheJeffa raPlain n e arT ripoli. Thehighestparts oftheJabal AI A khdar r e c eiv e400- 600m m
ofrainfallpe r a n n u m･ Dese rtpredo min ate s50 km s o uththe c o a stalstnp with o c c a sio n al o as
i
c ultiv ation, s uch a sAI Kufr ah, Sabkha a nd Matzuq･
w heat a nd barley a retheprln CIPal crops･ The optim u myieldfol
･
Whe at w a s5 M Tpe rhe ctare,
butinthe midof 1980syielda v er aged o nlyO･5 M Tperhe cta re･ Otherimporta ntcrops aredate s,
olives, m elo n s, a nd potato es･ Vegetables ar egrown in spe cializ ed far m s
nearTripoli･ She ep
m adethelarge stperc e ntage of liv e sto ck, about6･3 minio nin 1985･ By1 982the re w er e n e arly
209,000 he adofc attle･
Acc ordingto offic alstatistic s, m or etha n62,40 0 ha･ ar e w o odla nd o rfo r
est･ But thisla nd is
m ainlyco v e red withsc r ubs a nd min o r v egtatio n･ 28% ofpeopleliv e
in u rba n ar e a s, m o stlyat
the c o a st. A s m alln umber of Libya n sliv ein n o m adic o r s emi- n o m adicgr o upsinthedes e rt･ 18%
w as e mployed in agn c ultu re,fo r e stry a ndfisheryin198 7･ Pe r c e ntage ofGr o ssDo m e s
ticPr odu ct
(G D P)in agric ultu r e w a s a sfollo w s:
ye a rs1978 19 79 1980 1981 1982 193 1984
% 2 2 2 2 3 3 4
(Inte r net):(http‥//c w eb 21o c.go v/frd/csLibya/1y_ appe n･html触ble4),(htq?://1c w eb21o c/cgi
-
bin/qu ery/r/c sdy:@fleld(D O CID)＋1yOO81)･
Egypt･ irrigatio nhasbe e npr a ctic ed in N ile Valleyfr o mthe e arlie st tim e s･ Natu r al in u nd
atio n
&om noodw ater sbeganfr o mthe middle ofnin ete e nth c e ntury･ Alm o st allagn c ultu r einEgyptis
imigated･ Ev e nthe s m all, m or ehu mid ar e a alo ng the Medite rr a n e
a n c o a st r?qu ir e s
s upple m e ntary irigatio n to produc e r e a s o n able yields･ T he total w a
ter m a n aged ar e ais
3
,
246
,
000 ha. , of which m o retha n90%isinthe N ile Valleya nd Delta･ A bo ut2･86millionhal ,
or88 %ofthetotalc ultiv ated a re a, c o nsisted ofa nnu alc r ops a nd O･38millio nhal c o n sited of
pe - a n e ntc r ops･ 血 o也e r92 0, 00 ba･ pla n n edto be r e claim edbe 触etheye ar 20
0･ Ⅰ血gatio n
pote ntial ha sbe e nestim ated at4,435,000hal Ho w ev er, allfutu repo ssibiliti
e sforirrigatio n will
depe nd on the sbadng oftheN ile w aters a m o ngtheN ileba sin c o u ntde s
･
Allirrgatio nis fu llo rpartialc o ntr ol imgatio n･ Ov er95% ofthe ar e aisirrigated
fiom the N ile
w ater･ In the pr o vin ces of Matr o uh, Sin ai a nd Ne w Valley 146,000 hal a
r eimgated &o m
gr o undw ate r･ h 1993, a n ar e aof 4,200 hal w a sim gated fr o mtre ated w aste water･
Thei migation syste minthe old la nds ofthe N ile ValleylS ac o mbin edgr a vlty a nd w at
erlifting
syste m. T he m ain c anal syste m(firstle v el)take sit
'
s w ate r 丘o m he ad regulato rs, lo c ated
upstrea m ofthe Nileda m s. W aterisdistributed alongbran che s(s e c o nd le v el)wher etheflo wis
contin u o u s. At the third le v el, distributarie s re c eiv e w ater ac c ordingto a r otatio n s chedule･
w aterisp umped &o mthe s etoirrigatethefields(abo utO･5-1･5 m ofliR)A
Thei migatio n syste min the ne wla nds(re claim ed are a s)is ba s ed o n a c a s c ade ofpu mping
sta土io n s丘o m 也e m ain c an alto 也e 負d ds, w 地 atotal l泊 ofupto 50m ･ h the n e w r e claim ed
are as, farm er shave to u s e sprinkler o rdripim gatio n･ La wba n s s urfaceirrigatio nt
e chniqu e s･
The m ain re a son forthis ba nisthat the se ar e as, lo c ated at the e nd ofthe syste m s, a re mo r e
s ubject to w ater sho rtage s. In additon, m o st ofthe ne w r e claim ed la nd is sandys oil･ Sprinkler
ald dripimgatio n n e ed less w atertha n s urfa c e.im gatio n･ Spi
･
Eikie1･ im gation is pr a cticed on
117,000 ha., a nd mic r o-irrigatio n o n83,00 ha. Inte m et:(http://w w w･ odci･go v/cia/public atio n s/
fa ctbo ok).
Ac c 弧 m 覗Iated 監c oRogic a且Pr ob且e m s
De s ertiflC atio nis o nly apart of m a ny e c o
'
1ogic alpr oble m s･ M Glalu(1995)intr oduc ed a ne w
ter m r Ac c u m ulated Ec ological Proble m s- (A E P)･ A E Pinclude a cid r ain s, de s ertiflC ation,
dr o ught, deforestation, clim ate cha nge, etc･ Ea ch ofthe seproble m sis a r e s ult of a lo ng
accum ulativepr o c e s s, which c a n n otbeide ntifi ed at o n c e･ Table 1･1･5, grve sinfo rm atio nis A E P
inthe c o u ntrie s. T hisis offic al info r m atio n, which reflectsthepoint ofvie w ofthe go v er n me nts
of 也e c o u nt也es.
1.2 Clim如e
The clim ate of A 血c ais defin ed by the follo w lng facto rs:1.Geogr aphic al lo c ation ofthe
c o ntinent;2.Lo whoriz o ntal de sic c atio n of thetopography;3. Con side r ablele ngth fi
'
o m w e st to
e ast;4･Spe cificpale ogr aphic de v elopm e nt of landsc ape s;5･Se aso n alc o ntl
･
aStSin air cir c ulatio n
abo v ethe drylands and s e a; a nd 6･ Neighboringlo c atio n ofsteppe a nd de se rtplate a u s clo s eto
w e ste rnpa rts ofAsia(A. M . Ryabchiko v, 1988,Physiogr aphic atlas ofthe w orld, 1964)･
Acc o rdingto H･ N･ Le Ho u6ro u(1994),the sizes ofthedryla nds of No rthe rnA 舟ic a a re a s
.
giv e n
in Table 1.2.1. The dryla nds of No rthe rnA fric a are divi ded intothe following c atego n e s o n
a 皿 u alpr e cipitation rates, 皿 m :
Hyper - add
A d d
Se mi-ad d
Sub - hu mid
b< 50)
(5 0< p< 100)
(100<p< 400)
(400<p< 600)
Thelimits ofthe ar e as
,
indic ated in Table 1.2.1, do n ot c oin cide withthelimits glV e nin ou r
de sertiflC atio n m aps･ Hype r- arid(e xtr a-arid)la nds w ere excluded fro m ass e s s me nt beca us eァe
c o n side rth is are a as n ot being pr o n eto de s ertific atio n. What are the limits of Sahar a, 1n
particularits n orthe m limit? Us u ally ge ogr aphe rs, clim atologists a nd bota nists u s ediffer e nt
criteriatodr a wthelimits. Butit is a c o mple xpr oble m, a ndpr obablyc o mple x criteria sho uldbe
u sed. For e x a mple, a c c o rdingtoP. Qu6zel(1965)thedistributio n ofc o m munitie s of A lfa(Stipa
te na cissim a) and Artemisia herba alba ar ethe indic ato r s of tr an sitio n &o m Mediterr a n e a n
la nds c叩e S】tO pr operSahar a. The s也ps ofthe s e c o m m llnitie s r epre s e nt cha r acte ristic steppe
v egetatio n with herba c e o u sper ermialpla nts, o洗e n a c c o mp anied byshrubs. The s e c o nd indic ator
ofthisla nds capeis
”daya
”
. Daya ar edepre s sion sin which w ateris a c c um ulatedduringa rainy
s e a s o n. Tr e e a ndshrubv egetatio n, u s u allyPista cia atlantic aa nd Ziq phu slotu sis c o m m o nher e.
Ifw e m o v efurthe rtothe s o uth w e m eetArthr ophytum s c opariu m a nd s e v e r al othe r
‥Sahara n‥
species.
M . M aingu etlet all(1995)believethat adecre a singtr e nd ofpre cipitatio nin A lgeria n steppe a nd
e v e nin the whole N orthe m A 出c a c anbe pro ved by observ atio n s o n r ainfllc o ndu cted fr o m
1934to 198 4 in m or etha n80statio n s. Ac c ordingtothe m, periods of dr oughts offourto five
ye ars areinterr upted by periods ofc o mpar ativ ely w etye ar s;Table1･2･2 sho w sdr o ughtperiods
in Algeria.
Table1.1.5
Ac c u m tlla edEc ologl Cal Proble m sinthe Cou ntrie s of Norther nA fric a
Inte m et:(htp://w w w.odci.gov/cia/public atio n s/fa ctbook)I
Co untrie s Envir o n m e ntal
- c u rre ntiss u e s
Mo r o cc o
La nd degradatio n/de se rtific atio n(s oiler o sio n r e sultingfr o mfa rming
ofm argin alar eas, o v e rg a zing,de str u ctio nofv egetatio n), w ate r
s upplies c o ntamin ated byr a w se w age;siltatio n ofr e s e rv oirs, oil
pollutio n ofc o a stalw ater s
Alge ria
soilero sio nfr om o vergr azl ng a nd otherpo orfa r m l ng Pr a Ctices;
dese rtificatio n;du mpln臥Ofr a w s ew age, petr ole u m re
･fining w a ste s,
And otherindu strialefflu e ntsisle adingtothepollutio n ofriv er s a nd
c o a stal w ate rs;Medite rr a n e a nSe a,inpa rtic ular,isbe c o m l ng POlluted
･&o m oilw aste s, s oilero sio n, a nd fe rtiliz er r u n off;in adequ ate s upplies
ofpolluted w ater
Tunisia
To xic a nd ha z a rdo u s wastedispo s alrisks; w aterpollutio nfr o m raw
s e w age,li mitednaturalfr e sh w ater r e s ou rc e s;defo r e stati
on;
o v erg azlng;S Oile r o sio n;de s ertiflC atio n
Libya
De s e rtific ation;v e rylimitedn atu r al&esh w ater r e s o u r c e s;th Gre at
M a n m ade RiverPr oje ct,thela rge st wate rde v elopm e nts chem einthe
w o rld,isbeingbuilt tobringw ate r触)mla rge aquifer su nde rthe
Sahar ato c o astalcitie s
Egypt
Agric ultu r alla nd beinglo stto urbanlz atio n and windblo wn s a nds;
in c reaslngS Oilsalin z atio nbelo wAs w a nH igh Da m;dese rtiflC atio n;
oilpolltltio nthr e ate n l ngCO r alreefs,be a che s, a nd m arin ehabitats;
othe r w aterpollution 丘o m agrlC ultu r alpe sticide s, r a w s e w age, a nd
indu strialefnue n c e;v erylimited n atur al 舟e sh w atel
･
r e S OurC e S a W ay
舟o mtheN ile which isthe o nly pe re n nial w ater s o urce;r apidgr o wth
inpopulatio n o v e rstr ain lngn atur alr es o u r c e s
Table1.2.1
siz e a nd distributio n ofaridz o n e sin No rthe mA &ic a,in1,000km
2
/%
(H. N . Le Ho u6r o u, 1994)
Co u ntry
Totalar e aI
of
the c o u ntry
Included into as s e ss m ent
Total/ %
p<50 5 0<p<100 100<p<4 00 400
<p<600
Algeria 238 1 15 62 438 210 90
23 00/97
Egypt(Sin ai
e x cluded)
1001 685 286 3 0 1001 / 97
Libya 1760 1435 23 0 90 2 1757 / 99
Mor o c co
(N.Sahar a
in cluded)
713 240 150 120 130 640 / 90
Tu nisia 164 30 33 55 26 144/88
Total 6019 3952 113 7 5 05 248 5842 / 97
Table1.2.2
Dr o ughtpel
･iodsin A igetia(M . M aingu etet al･∴!995)
1937- 1941 Moder atedr o ught
1944- 1949- Mo re se v e r edi
･
O ught
1 959- 1961 Moder ateto s e v e r畠dr o ught
1 979- 1983 . Dr o ughtofte n ve rys e v er e
B･ PI A lis o v(195 0), clas sifi edNo rthe m A 飢c aintotw o clim atic z on e s:1･ T heヲon e oftr opic al
tr ade- winds ofthe n orthe r nhemispher e ofthe c o ntine ntalr egi on, 2･ T he s ubtropic alz olle Ofthe
n o地 e mbe mispber e ofthe Medite rra′n e a n r egl O n･
丑 適 塾 盛 運g皇⊆塾
T his z o n e u s u ally ha sdry c o ntin e ntaltr opI Calairbr o ught by the e ast- n orther ntr ade- winds･
w e athe ris stable with gr e atflu ctu atio n s ofthe airte mpe ratu r e, r e a ching20 CI High he ating of
the airduringthe daytim e a nd c o olinginthe nightda u s e sthes enu ctu atio n s･ T he m e a n a nllu al
precipitatio nis abo ut200m m/ye ar･ Ail
･ te mpe r atu r e C a nre a ch 5 0 C du ring windstor m s, a ndthe
r elative airhu midityc anfalltill5% ･ Thedo min ant no rth- e a st windis c alled
Hhar m atta n” ･
丑 幽 エ
This z o n e e mbra c e sthe n o rthpart ofthe Atla sM o u ntain s a ndthe c o astal Mediterr a n e a n strip;
this z o n eis similartotheEu r opea nMediterrane a n c o a stbyclim atic chara cteristic s･ But the m o re
s o uthe rnlo c atio nofthis zo n e a nd close n e s sto Sahar aare the r e as o n s of m e spe cific clim atic
fe atur e s are similartoSo uthe mEu r ope･ In sum merthe w e athe rinthis c o a stalstripisdrya nd hot･
In winter
,
No rthe mA血c ais u nderthe n orth Atla ntic a nticyclo n ethatbringspr e cipitation ･ As a
rule
, precipitatio n s ar e r egist red in winte r, but they als o c a nfall in spn ng a nd in a u也 m n･ The
totala m o u nt ofpr e cipitatio ndepe nds upo nthe elevatio n abovethe s e ale v el, a ndslope s, e･g･ the
m o u ntain slope sin clin edto the sea r e c eiv e abo ut 8,00- 1,000Ⅱ 皿 Pr e Cipitatio n;the slope sto
Sahar aha v elo wpre cipitatio n r ate. T he a m o u nt ofpre cipitatio n r educesto w ardsthe e a st;220
m m/ye ar wasregister ed in Ale x a ndria･ Ev e n s n o wfallsinhigh m o u ntainsin winter･
In o u rde s ertific atio n m ap of No rthe m A舟ic a, the s o uthe mbo undary of aridr eglO n c oin cides
withthebo undary ofarid zon egiv e nin W orld Atlas of De s ertifl C atio n(1992)･ Ifw e c o mpaてe
thisbo u ndary withthe m ap published byP. Qu6z el(1965), w e c a n s e ethatis ohyet1 00m m lS
n e ar c oin cides withthe bo u ndary sho w ninthe ari dity m ap of Wo rld Atlas of De s e rtifl C atio n
(1992). As p. Qu岳z els aid,hispr e cipitatio n m ap(Figu re1･2･1)sho w sthe e xtre m elimitsbetw e e n
the z o n e of winterpr e cipitation br o ughtbythepolar&o nt a ndthe z o n e ofs u m m erpre cipitatio n
broughtbytropicala nticyclo n e. The regio n c o v er ed by o u rdes ertiflC atio n m apsbelo ngsinthe
z oヮe Of winte rpr e cipitatio n(which falls &o m Septe mberto M arch)･ So,the s o uthe rnbo u ndary
ofo u r r egio nis a clim aticbo u nda ry.
1.3 Ge ologya nd Ge o m o rphology
A 舟ic ais c o n side r ed as a s eri s ofstable
,
a n cie ntplate au s u rfa c e s. A ltitude ofthe n orthe rn a nd
w e ste mpartsislow whileitishigher(risingto m oretha n1,830m)in the s outhe rn a nd e aster n
parts. Meta m orphic r o cks ar ethedo minants ro cksintheplate a u;the s erocksha v ebe e n o v erlaid
in s o m epla c由 bys edim e ntaryr o cks.
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FigⅦrc且･2･1･ Me an ar m ualpr e cipitatio n, m m,in Northe r nAfric a(AfterP. Qu由el,1965).
Ge ologic ally, re c e nt m ajo r e a rth distu rba n c eha v ebe e nco nfi nedto a r e a s ofn o rthw e st a nd e a st
Afric a. The r eis a n e x celle ntfit(in shape andgeology)betw e e nthe c o a st of Afri?a at thegulfof
Guin e a a nd theBr a zilian c o ast of SouthAm eric a, prof岳s sio n alge ologistha v e als o e vide nce that
A丘ic a氏)m edthe c e nter ofalarge a n c e str als upe rc o nti e ntkn o w n asPa ngaea･ In theJu r as sic
period Panga e abegantobr e ak apa rt tofo r mGo ndw anala nd, which in cludedAfric a, the othe r
s outhe m c ontin e nts, a ndIndia. So uthAm e ric a w as s epar ated fr o mAfric a c.78milio nye ar s ago,
whe nthe noor ofthe So uth A tlantic Oc e an w a s ope n edup a s a r es ult ofs e aflo o r spre ading;
Madagas c ar w a s s epar at dfr o mA丘ic a c･65 mi 11io n sye ars ago;a nd Ar abia w a s s epar ated fr o m
Afric a c.20millionye a rs ago, whe ntheRedSe a w a sfbr m ed･ Ther eis als o e vide n c e of n e
-tim e
c o n n e ctio n sbetw e e n n o rthw e st A fric a a nd e ast No rth Am e ric a, No rth A丘ic a a nd Eur ope,
Madaga s c ar andIndia, ands o uthe a stAfric a andAntar ctic a･
Anotherlarge-s c ale e arth m o v e m e nts ar e als obelie v edr e spo n sibleforthefわrm atio n ofthe Gr e at
Ri氏 Valley ofEastAfHc a, which isthe c o ntin e nt
'
s m o stimpressiv elandfe atu r e･ Fr o m c･40to
c.60 mil io nye ars ago(60-100km)wide,it e xte ndsin Afric a c･180 millio nye ars ago(2,900
km),fr o mthe n o rthe m e nd of Jordan Ri氏 Valley
.
in s o uthw e st Asiato n e a rthe m o uth ofthe
Za mbe zi Rive r;the e a ste rn1imb ofthe riftvalleylS o c c upied in se ctio nbylakesTanga nyika,
Kiv u
,
Edwa rd, a nd Albert. Thelava no w s ofthe re c e nt a nds ubr e c e nt epo chsin the･ Ethiopla n
Highla nds, and v olc an o e sfarther s outh, ar e as s o ciated withthe riA; a m o ng the prln Clpal
volc a n o e s ar eKilim a njar o, Ke nya, Ny am ulaglr a, Elgon, Me ru, a nd the Viru nga ra nge with
Mo untain K arisimbi･ A le s s m agnific e nt ri 氏, the Ca me r o o nRi氏, is a s s o ciated with v olc a nic
activityin We stA fhc a a ndtr e nds n o rthe a stfr o mSt･ Hele n alslandto Sa oTo me, Prin c IPe, a nd
BiokototheTibe stiMas sifin 血eSahar a.
Giv e nthatthe e s c arpm ent of theplate a uis o鮎 nin clo s epr o xim atetothe c o ast, the c o ntin e nt
hasge n e rallyn ar row c o a stplain;in addito n,the e s c arpm e ntfo r m sba rier s of falls a ndr apidsin
thelow e r co urses riv er sthatimpedetheir u s e astr a n sportation r o utsintotheinterio r･ The e
ntir e
Afric ais s urr o u nded by a n arr o wco ntin e ntal shelf. The altitude ofthe lo w e st point on the
c o ntin e ntis155m below se ale v el in Lake Ass al in Djibo uti;the altitude
'
ofthehighestpointis
5
,
895m in Mo u ntain Ubu min N E Ta n z a nia･ Fr o m n orthto s outh, theprl n Clpal m o untain ra nge s
of Afric a arethe AtlasM o u ntain s(risingto m o retha n3,9 60m),the Ethiopian Highla nds(rising
to m o r etb 弧 4,5 70m), the Ru wenz ori Mo u ntain s(rising to m o r etha n4,88 0m) and the
Drake n sbergrange(risingto m o rethar13,350m)
-
I
Ge ologi c ally,No rthe rnA fric ais mor e clo s elyrelatedto Eu r opetha ntothe re st ofthe contin ent
ofA fric a; wher efoldedsedim e nta ry ro cks u nde rlieit, als othe AtlasM ou ntains, which o c cupy
m o st oftbe reglO n, are apartOfthe Alpin eMountain syste m of Southe m Eu r ope･
Ge ologya ndgeom o rphologyof 蝕eStudyAr e a
Mo r o c c o. Mo r oqc ois border ed in the w e st by the Atla ntic Oc e a n, 1 nthe n orth by the
Medite rr a n e a nSe a, in the n orthe a stby Algeria and inthe s o uthe ast a nd s o uthby Ma u rita nia･
Mo rocc o c anbedivided intofo u rphysiogr aphic u nits:
ト The Co a stal Plain s, Ⅴ血icb e xte nd alo ng也e whole Mo r o c c o c o a stlin e･ The se PlaillS are
n arr ow o nthe Mediterra n e anCo ast and wide o nthe Atla ntic Co a st. T he m ajorityofthe
riv e rs a ndv alleys of Mo r o c c o cr o ssthe Coastal Plain s･
2･ T he Northem Hills(als ocalledthe El- Re efMountains)･ T he seHills ru nparallelto the
Medite 汀 a n e a nSe a, andtheirpe akr e a che s2,456m abo v e s e ale v el･
3- T he Ce ntr al Hills. The s eHills ru n alo ngthe middle of Moro cco a nd e xte nd fr o m
n o rthe a st tothe s o uthw e st. T heyc o n sitofthe m ountain r a nge s ofthe Ce ntral, Uppe r a nd
Lo w erAtlas. Theirpe ak(intileUpperAtlas)re a che s4,165m abo v e s e ale v el･
4- T he De s ertHills. The s eHills ar e e xt n sio n s ofthe s o utbe m slopes ofthe Uppe rand
Lo werAtla sM o untains.
Thehighe st and m o st ruggedranges ofthe Atlas Mo u ntain sdo min ate thephysic al lands c ape･
The Ri氏 Atlasbordersthe Medite r an e a n coa st, rising ste eplyto a nelev atio n of 2,200m ･ T he
M iddle Atla s, withele v atio n s of3,190m ,fo r mdr ain agedivi de sfo rM oroc co
'
s m ajorrive rs･ T he
Ou ed Mo ulo uyano w s n o rthw ardto M edite rr a n e a n. The Ou ed Sebou a ndthe Ou ed Ou m R bia
flo w w e stw ard a nds o uthw ardto the Atlantic. Thehe a vilydis se cted High Atlas span Mo r o c c o
缶o m the Atlantic c oast n e ar Agadir n o rthe astw ard to Algeria, where they m e rge with the
Sahar a nAtlas. The m o u ntain s a v e r ageheights ar e abo ut4,000m and ar e s n ow c apped in winte r･
Jebel Toub kal,thehighe stpe ak inNo rthe mAfric a, r e a che s an elevatio n of4165m(intheUppe r
Atla s). An e xte n siv elo wland slope sgr adu allyfr o mthe m o u ntains to the Atla ntic c o a st･ T he
Gha ∫b Plain 弧dthe wide v alley ofthe Ou ed Sebo u arein the n orth. The M e s a土a a nd Tadla
Plain sare farther s outh. So uth ofthe High Atla sthe S ahar abegin s. In the s o uthw e st the Anti
-
Atla s s epar ate the v alley ofthe Ou ed Dra a, which Bo w sto the Atlantic, a ndthe Ou ed So u s,
which dr ain sintoSahar a.
Alge ria. Algeriaisthe s e c o nd largestco untryinthe c o ntin e nt; abo ut80 %of Alge ria areaisthe
Sahar aDes e rt･ Alge riえisbo rde r edbythe Mediterrane a nSe ainthe n o rth, Tunisia a nd Libyato
the e ast
,
N ige r, Malia nd Ma u rita niato the s o uth a nd Mo r o c c ot the w e st. T he c o u ntry
'
s
Mediterr a n e 皿 C O aStlin e e xte nds abo ut 1
,
000km . Algeria c a nbe divided into thr e e
pbysiogr aphic u nits:
ト Tbe AtlasM o u･ntain s･ The s eMountain s c o n sistoftw oprln Clpal m o u ntain chain s:
(i)The Atla sEl-Talli Mo u ntain s, e xte nding alo ng n a rr o w c o astal strip,(ii) and T he
Dese rt Atla sM o u ntain s
,
with pe aks of m o re tha n2,3 00m abo v e s e alev el. The tw o
chain s are separ ated byhillsthatc o ntain agro up of depr e s sio n s n a°ed EトShatout.
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2- T heSouth a nd So utheastHills･ T he s eHills ar e agr o up ofis olated hillsinthe n o rth ofthe
gr eatDe s ert a ndthey ar e c alled El- A hjarHills with ape ak ofo v ertha n3,000m abo v e
se ale v el.
3- The Hilly Coastal Depre s sions･ The seHilly Co a stal Depr e ssio n sin clude the r egio n
s epa ratingthe AtlasM o u ntain s a nd EI- A h
.1
'
arH ills. T hehighest altitudeis35 0m inthe
s o uthw est a ndabo utloom inthe n orthe a stparts. The minim u m ele v atio nis21meter s
belo w s e ale v el. Sa nd du n e s are s c atte red allo v erthis umit.
Northe rnAlge riaisdivided intofiv edistin ctive physic alu nits･ T hr e e al
･
einthefa r n o rth n am ely
(i)The Arable Co a stal Strip,(ii)The Plain sjust tothe so uth a nd(iii)T he Tell Atla sMo u ntain s
running e a st and w est alo ngtheplain s･ Farthe r s o uth,(iv)T he High Plate a ufor ma n other e a st_
we stbarier and(v)Thefifthu nitisthe
L
sahara nAtlasM o u ntain s
, whiche xte nd intothede s ert;
this regi o n CO nSists ofs e v e r al lrge･ s a u c er-shaped ba sin s, plate a u s, a nd highla nds. So m e ofthe
ba sin s
.
c o ntain e xtensiv efi elds ofs a nd
,
c alled(ergs)･ To the s o uth ar elarge he a vily e r oded
v olc a n ic m a ssifs(m o u ntain blo cks)･ T he A haggaristhe large st, with Alge ria's highestpe ak,
Mollntain Tahat
,
at2918m .
Tu 弧孟s孟a･ Tu nisiaisthe s m alle stNorthe m A飢ca nco u ntry, 7 %(I1,160 km
2
)ofthis are a c o n sists
of lake s a nd chotts(salty depr e ssio n)･ Tu nisia is bordered in the n o rth a nd n orthe a stbythe
Medite rr a n e a nSe a
t
inthe s outheastbyLibya a nd inthe w estbyAlgeria･ Tu nisia c a nbedivided
intofo u rphysiogr aphic u nits:
1- T he Northw e ste rnM o u ntain s. The s eM o u ntain s ar elo c ated at the ea ste r n e nd ofthetw o
2-
m o u ntain chains, the No rther nTell(als o c alled Atla sEl- Talli)andthe HighTel(als o
c aued De s ert Atla s), whiche xte ndfr o mM or o c c othr o ughAlgeria a nd r each ape ak at
1
,544 m ete rs abo v e s e alev elin Tu nisia･ M anype r m a n e ntriv ers c 1
･
O S S ed this ar e a
, s u ch a s
MedjerdaRiv er.
The Southe m M o u ntain s･ The seM ountain s slopeto w ardsthe e ast tothe Co astal Plain s
a ndto w ardsthe westtothe De s ertPlain s a nd ar e c o v e r ed withs a nd du n es.
3- TheCo a stal Plain s･ ThesePlain s ru n clo s etothe Mediterr a n e a nSe a as wideplain s.
4- TheDe s ert Plain･ ThisPlain fo r m sthe n o地 e rnbo undary ofthe Gre atDe s ert(Sahar a). A
n u mber ofshats(salty depr e s sio n) existin thisplain;the large st o neisthe ChottEl-
Djerid with a n a rea of5,000 km2 a nda minim u m el v atio n ofm o r etha n15m belo w s e a
le v el.
T he Northern Tellar elo w e r
,
with elev atio n ofabo ut300to 900m . The m o u ntain sfollo wthe
c oa st
,
e xte ndingalm o st to Tu nis･ The High Tell, 皿 e Xte n Sio n of 也e Sabara nAtlas of Alge ria,
are m o re exte n siv e a ndrugged･ Dejebel Cha mbi, n e arthe Algeria nbo rder, r e a che s a n ele v atio n
of I
,
544 m ･ T he Medjerda River v alleys epar ate sthe m o u ntain chains. The M edjerda, which is
the o nly co n sta ntstr e a min Tu n lSl a, 凸o w sinto the Gulfof Tu nis. In c e ntral Tumisia an e xte n siv e
plate a u slope sgr adu ally e a stw ard &o mthe High Telltothe co a stalplain･ T he H igh Steppe s a re
br o ad alu vial basins s epar ated bylo w mou ntain s, andthe Lo w Steppe sto the east arenat,
gr a v el-c o v erdplate a u･ T heIsle of Djerbainthe GulfofGabe s(als o c alledQabis)n e a rZarzis
(als o c alled Jaq
'
is)･ So uthofthe steppe s a n e xte n siv edepr e s sion contain sthree s e a s o n alchotts
(saltlakes)･ The Chottel Djeri d(also c alled Jarid)isthela rge st. The C hott el G hars a, which is
m ore than 15m belo w seale v el
,
andthe C hott el Fadjadjar e m u ch s m alle r. Duringthe winte r
rainfalldrain sintothe chotts a nd e v apor ate s, 1e avlng athick s alt c ru st o nthe s urfa c e. T unisia
e xte nds s o uthw ard into the Sahar a, wherethe flat topped(Mo nts de s Ks o u r)s epa rate the
Djeffa ra co a stalplain fro m s a ndylo wlandthatispa rtially c o v er ed withs a nd dune s of Algeria,s
Gra nd ErgO de ntal.
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Libya･ Libyaisborder ed inthe n orth by Medite rra n e a nSe a,inthe w e stbyTu nisia a nd Algeria,
inthe s o uth byN iger a nd C had, a nd intheEa stbySudan a nd Egypt･
Libyais c o n sider ed a s a c o mbin atio n ofc ohtr a stinglandsfo r m s･ Itsfo u r m ain regi o n s are:
ト Cyre n aica(als o c alled T he Easte m Pr o vin c e s)I It co n sists ofthe e a stern Mediterra n e an
co ast. T he c o a stlin eris e s sharplyo ut ofthe s e al
2- T ripolita nia (als o called The We ster n Pr ovin c es)･ It c o n sits of the w e stern
Mediterr a n e a ncoa st.
3- Fe zzan(als o c alled The So uthe m Provin c e s)I Itis e xte ndingfarthe r s o uth a nd e a st, a nd
c o n sits ofa s e rie s of Oa s e sin 也e s olltbw e ste mde s ert.
4- TheLibya nDe sert･ T hisde s ertis one ofthelarge stde s ertsinthe w orld･
Libyaha s m a ny w adie s(dryv alleys);the s e w adie s aredry m o st oftheye ar･
Egypt･ Egyptlie sinthe n o rthe aste rn c o m er ofthe A 血c a n c o nti e nt･ Egyptisborder ed inthe
n orth bythe Mediterr a nea nSe a,in the e astbyIsr a el andthe Red Se a,in the s outhbySudan and
in the w estby Libya, m o reth an90 %of Egyptisdes e rt･ The w e ste r nde s ertislo wlying;1 nthe
Ea stern De s e rt, ther e ar e m a ny w adie s(riv erbeds that are dry fo r m u ch ofthe ye ar)･ In the
s o uthe a st the de s ertgive s w ayto m o untain s alo ngthe Red Se ar The Sin ai Penin s ulais a nother
des ertr eg10 nthatlies south of Is r a el a nd e a st ofthe Gulfof Su ez･ The Su e zCan al, an artificial
w ater way ope n ed in 18 69, r u n sfro m PortSaidto Su e z,linkingthe Medite rr a n e an Sea andthe
Red Sea.
The Nile Riv e risthe m o stimpo rta ntfeaturein Egypt,it e m a n ate sfro m Ethiopl a, nOW l ng n o rth
thro ughEgypt u ntilthe Mediter r a n e a nSe afo r m o re than 1,5 00 km ･ T 虹o ugho uthistory Nile
Riv erdivided Egyptla nd intoto wdistinct regio n s:(i)UpperEgypt, whiche xte nds s o uth ofthe
c apital Cair otothe Suda n e sebo rder, a nd(ii)Lo w erEgypt, which e n c o mpa ss e sthe Nile Delta
thatbe由n s n o rth or Cair oto 也eCo a stallin e of 也e Medite rr aneanSe a at也e n or也e 皿borders･
1.4 Ⅲydr ologya nd Wate rRe s o tlr e e S
Thepn m aryele m e nts ofw ater r e s o u r c e sin affe cted ar e a sin clude r ainfall, s u rfa c e ru n offa nd u s e
of deep a nd s u rfa c e aquife rs･ Ifr ainfallr ateisles sthan 4 00m m/ye ar, the a -ualpr odu ctio n of
v egetatio n be c o m e s u nc ertain･ Go od m a n age m e nt of w ate r u s ein clude s utilizatio n of all
a v ailable so ur c e s ofw ater.
Riv erflo win Northem A 丘ic ais c o rrelatedto thelatitudin al z o n lngbe c a u s eof ho moge n e o u s
geologicalstructur e, which is o nlycha ngedintheperiphery ofthe r egl O n･ Gre ate r s u rfa c eflo w
(100- 200m m/ye ar)hasbe e n r egister ed intheAtla sM o u ntain s(P hysiographic atla s ofthe w orld,
1964)I Sharpchange s of riv erno w ar e a char a cteristic featu r efo r all riv ersflo wingdoTnthe
Atla sM o u ntain s. M a ny stre a m sget dry duringthe dr o ught s e a s on . The s urfa c eflo w lnthe
Sahar abo rdering are asand inthe Atla ntic c o a stalar e a si minim al(10m m/ye a r a nd e v enle s s)･
T he m o stn u mbe r ofstr e am sintheSahar aborderingar e a s ar edyriv e r v alleys(w adie s), which
ar ef1 1ed with w ater onlya鮎r r ain s. S altlake sthatar efo r m ed inlo w e rpa rts ofthe w ady(chott)
be c a m edry s o o n afterthe rains. Su rfac e凸o winthe n o rthern fo othillar e a s of Sahar ais m o re
abu nda nt; w ate r stre a m sin w adyr e a chr e m otede s e rtar e as.
Nile 瓜o w, o n e ofthebigge strive rs of No rthe rnA 丘ic a,is fo rm edby atm o sphericpr e cipitatio n,
which fallo ntheplate a u of EastA 鮎c a a nd o ntheEthiopian Upla nd. Only1/3ofthe Nile no w
re a che sthe Se a
, part ofthe r e stis us ed fo rimigation andthe parts e v apor ate s. Info rm atio n on
re n e w able w ate r r es ou rc e s of A fHc ais glVen in Table 1.4.1. T hese m ean a n n ual data w ere
c olle cteddu ringthepeliod of 1920
- 1985.
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Itsho uld be m e ntio n ed her ethat onlyrain sFilln e a rly allriv er s of No rthe m A fric a with w ater.
Co ntrarytothat, all hv e rs of humi dregions a refilled withplentyofw aterduringthe wholeye a r;
a nd high w ateris observ ed du ringr al血y S e a S O n･ So m e riv e rsnowlngdo w nthe Atla sMou ntain s
ha v ehigh w ate rdudngthe winte r s e a s o n;theybelonginthe Mediterr a n e an type ofriv er s･ Only
a s m allnu mber ofriv ersin A 出ca ar efilledby m eltings n o wa nd ic e;tothe mthe rebelo ng o nly
riversno w l ng do w nhigh m o u ntain s. So m eriv e rs of A &ic a cr ossdiffer e nt clim atic z o n e s.
Havingtheir s o u rce sin a reas with abu nda ntprecipitatior), they re a ch desert a1
･
e a s wherem u ch
wate rislo st 血 o 11ghe v apor atio n;s o m e oftbe mdis cha rgeintotb･e s e a, s o m e ar elo stinthede s ert.
T hefirst ofthe m a re c alled
" Tra n sitRiv ers=
,
e ･g･ the Nilein Libya nand Ar abia nde s erts.
Tablel
.4.1
Re n ew able w ate r re s odr c es of A 舟ic a
,
by e c o n omic reg1 0 n S
(Wo rldw ate rbala n c e a nd w ate r re s o u r c e s ofthe e a rth
,
1974)
Ec o no mic Ar e a, millio n Population, W ater re s o u rc e s,km
3
/ye ar
Region km 2 millio n, 1994 Total Lo c ai
No rthe rn 8.78 157.0 181 4l
We ste m, 6.96 211.3 Ills 1088
in cludingSahel 5.30 49.6 181 104
Ce ntral 4.08 62.9 1850 1770
Easte rn 5.17 193.5 775 749
So uthe rn 5.ll 83.5 485 3 99
A 身icatotal 30.10 708.2 4 409 4047
Thepr oblem of m a n age m e nt oflimited w ater re s o u r c e sin the reglO nu nder c o n side r atio nis a
fact atpre s e nttim e･ Sin c e a n cie nt tim e, the r egion hasbe e n a cr adle ofgr ainProdu ctio n a nd
imigatio n c ultiv atio n･ Sin c ethe begl n nl ng Ofthe 20
th
ce ntu ry de m ogr aphic pre ss u re and
industrial de v elopm e nthada n egative effe ct･ T hepolicyof
”
n atur etr an sfor m atio n” c o ndu cted in
the fo rm e rSo viet U mio n sho uldn otbe forgotte n with re aliz atio n ofbig pr ojects in No rthe m
A 鮎c a･ For ex a mple,the building ofthe gr e at Asw a nda min Egyptha s n otbe e nfu lly as s e s sed
a ndthe ecologlC aleffe ctinthelo wN ile v alleylS n otkno w n.
Water re s o u r c e s ofthe r egi o n a re CO rre Ctly a s se s s ed, allc o u ntries ha v eState s e rvic e s. Butin
se v er alc a s es utilizatio n oflo c alre s o u r c e s withStatepla 皿1nglSnotba - o nized･ No w adays, the
gr eat m aJO nty Of w ater r e s our c e s ar eexploited･ Sm alllo c alpr oje cts o npr e v e nti g ru noffa nd
e nha nci nginfltr atio nintothegr o u ndc a nplaya nimpo rta ntr oleinde s ertific atio n c o ntr ol.
Ⅱydr o且ogya nd Wate rRe s o Ⅶr c es of蝕e 別Ⅶdied Ar e a
Mo r o cc o･ The m e a n a 皿ualr ainfall in Moro c c ois abo ut 340 m m
,
n o rthe rn Mo r occo has a
Mediterra n e a n clim ate
,
wher ethe m e an a r m u alrainfall inthe Rifa nd M iddle Atla sis abo ut750
m m a nd fallsin w ar m winte r m o nths･ Rainfall de cre a s e s a ndte mpe r aturein c re a s e stow ardsthe
s o uthe a stinthelo wla nds
,
witha verage rainfallof 150m m a n n u ally(Y. Al- Go uhar e, 1997).
f6CCad!ng.fo
de velopm e ntpotential･ T he m o stimpo rta nt riv er s are equ lPPed with da m s, allow ing S urfa c e
watertobe sto r ed fわr us ed 也ngtbe 血ys e as ons･ In 1990,3 4 da m s w e r e operated, withatotal
c apa cityof 11 k皿
3
.
F A O(1997),the w ate r r e s o u r cesha v ebe e n ev alu ated at30 km3/ye ar, a m o ngthe m
su rfac e w ater and 5 1- 3 of gr o u ndw ater ar e c o n sidered to repre s e nt w ater
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w ate rwithdra w al w a s e stim ated at about11 km
3
in旦L)92(7.5 km
3
w a s st-irfa c e w ater aiid 3.5 k11
3
gr o u ndw ater);92｡2 % ofthe s e1lkm
3
wa sldS ed for ag由c ulturalp 叩OS e S, 4.9 % fo rdom e stic
u s e s a nd 2.9 %forindtlStdalris es.
A 旦ge ria. The m e a n a n n u al r ainfall in Algeriais abo tl680m m･ Rainfallv ariesfro m ar ound
1
,
500m m in the n o rthe a ste m coastal are a(aro u nd Skikda)to 0 m min the s o uthe rndesert.
Pr e cipitatio n mainly fallsin winte r a nd
･the beginn ing Ofspri ng, a nd itis v e ry ll
'
r egularwith
c on sider able v ariatio ns&o mye a rtoye ar.
Ac c o rdingto F A O(1997), the intem alr e n e w able w ater re s o u r cesha ve bee n e stim ated at13.9
km
3
/ye ar･ The stlrface w ate rha sbe e n estim ated atO･4km
3/ye ar;o･2 km
3
ofthisO･4 km 3is 鮎w
l
鉦o m Mo r o c c o a ndthe othe rO･2 km J 丘o m Tunisia･ T he w ater r e s o u r c e s
,
that ar epotentially
a v ailable､inthe n o lthe mpart ofthe c o u ntry a ndthepl.
ate a u sha v ebe e n e stim ated at81 km
3
/Y e ar
,J
6･5 km
3
ofthe m ar e s u rfa c e w ate rtobe r egulated byda m s a ndthe other1･6km
3
aredis charged
&o mgr o u ndw ater r esrv oirs･ In1992,79 da m s w ere oper ated, with atotalc apa cityof 4･3 km
3
･
w ater withdr a w al w a s e stim ated at4.5 km
3
(in 1990); 60% of it w a s u sed for agricultu ral,
24.9 % do m e stic and 15.1%indu stri alpu rpo ses.
TⅦnisia. T he m e a n annualrainfall in Tu nisiais abo ut5 70m m. Northe rnpa rts of Tunisiaha ve
M editerr a n e a n clim ate witha n n ualrainfallr angl ng&o m400m mto1,000m m, rainfalloc c ur sin
w ar m winte rm orlths.
Ac c ordingto F A O(1997), the s u rfac e w ater re s our c esha v ebe en e stim ated at2.91 km
3/ye ar,
with 2･31 km
3
pr odu c ed inte rn ally･ A bo ut1･5 km
3
/ye a ris e xploitablethr oughre s e rv oirs･ Intern al
r e n e wable gro undwate r re s o u rcesha vebee n e stim ated atl･21km
3
/ye ar･ In1 992, 18 largeda m s
a nd 22 hills deda m s w e re oper ated.
w ater withdr a w al w as e stim ated at abo ut 3.1 km
3
/ye ar(in 1992), 88.7 % w a s u s ed fo r
agric ultur al, 8･5 % do m estic a nd
'
2･8%indu strialpun?o s e s･
Libya･ The m e a n ar m u al rainfall in Libyais abo ut 26m m. Northe mparts of Libya s uch as
n orthe rnT ripolia nd n o rthe rnBe nghaziregionsha v eM editerr a n e a n clim ate with ar m u alrainfall
r a nging&o m250m mto300m m, r ainfallo c c u rsin w arm winte r m o nths.
Ac c o rdingtdF Åo(1997), r e charge ofaquifer s o ccu rs onlyinthe n o rthe m r egio n s, n a m elythe
n o rthw e ste m z o n e
,
Jabal Nafus ah andJifarahPlain, a ndthe n orthe a ste rn z o n e, Jabal al A kh dar
(Figu r ei.4.1). Re n e w able w ater r e s our c e sha v ebe e n e stim ated at 0.8 to 1.0 km3/ye a r. The
s u rfa c ew ater r es o u r c e sha v ebe e n e stim ated atO･1 km3/ye ar･ In 1992,1 6 da ms wer e ope r ated･
W ate r withdr aw alw a se stim ated atabout4.6 km
3
/ye a r(in19 92),87% w a s u s ed fo r agric ultural,
10･8 % do m e stic a nd 2.2%indu strialpu rpo s e s.
Shortage of w aterres o u r c esha s alw ays be e nthe proble min agric ultu rein Libya･ No w the
c o u ntryistryingto s olv etheproblem with an a mbitio u sirrigatio nproje ct with at a n e xpe cted
c o stof U･S･ $30 billo n･ T hispr oject, c alledGreat M a n- M ade Riv er(G M M R), c o n sits ofw ater
pipelin esyste mde signedtotapthe aquife rs ofthe Sarir, Sab ha a nd al Ku&ain s o uthe rnLibya
a ndtr a n spo rt w ate rtoLibya nto w ns and agric ultu r al la ndslo c ated alo ngthe Mediter a n e a n c oast･
T he prqjectpla n n e rspredict也at G M M Pwills upply Libya wi也 5 millio n m3 of w ater whe n
completed･ So m e75,000 ha･ will beirrigated inthe ne ar e st futu re･ In 1 990agric ultural output
am ountedto abo ut7 %of Libya
'
sye arly G D P･(http://e n c arta m s n.c o m/e n c net/RefArticle. aspx).
14
鼠gypt･ T he m e an a n nu alrainfall in EgyptlS about18 m m;itr angesfr o m0 m minthede se rt to
200m m in the no rtbe 皿 C O a Stalr egl On ･ In m a nydistrictsrain m ayfallinlargequ a ntlty Onlyo nce
intw oo rthreeye ars.
Ac cordingto FA O(1997), theinte r n al re n e w able w ater r e s o u rceshave bee n e stim ated at2 3
k皿3/ye ar;the m ain s o u rc e of inter n alr e chargeis pe rc olatio n血
･
o mirrlgatio n w ater. Thetotal
s u rfa ce w ater r e s ource sha v ebeen e stim ated at56 km3/ye ar;the Nile Riv eristhe m ain s o u rc e of
su rfa c e wate rforEgypta nd has be e n e stim at6dat55.5 km3/year a ndtheinter nals u rfa c e w ater
res our cesha v ebe e ne stim atedat0.5 km3/year.
Water withdr a w al w as e stim ated at55･1km3/ye al
'
(in 1992), 8 6 %w a s u s ed for agricultu r al
(includinge v aporation),5･6 % dom estic and 8･4 % indu strialpurpo s e s.
In Maghreb co u ntrie s a n a n cie nt te chniqu e ofagric ultureis u sed･ T he a n cie nt te chniqu eis che ap,
m a chin e ryl S n otu s ed;a nd lo calpopulationpass esthe e B:Perie n c efr o mge n eratio ntoge n er atio n･
M . A del He ntati(1996)de s c ribedthefollo wing anti-ero sio n str uctu re s:
- M eskats - th istechniqu eis u s ed fo r e xploitatio nofer oded la nd o n slopes;the slope s
are divided intw opa rts - upperand lo w er･ The upperparts where s oil is affe cted by
e r o sio n ar eus ed fo r c ollection of s u rfa c e r u n off. The nspe cialtr o ughs c o ndu ct w ate r
do w n･ Thelo w erparts ofslope c o n sist ofs e ver alterr a c es,lo c ated in s equ e n ce ･ Oliv es
and alm o nd- tr e e s ar e us u ally cultiv ated he r e･ The te rra ce s are ir rigated als oin
sequ ence;in c a s e of abu nda ntr u n offallofthe m get w ater･ Thistechniqu eis u s ed in
Tunisia nSahel with pr e cipltatio n250- 30 0m m /ye ar･ Usingthis techniqu elo c al
pe ople c a n c olle ctfo u rtim es m o r e water c o mpa red withe xtr a ction of irrigatio n w ate r
fr o m wells(Figurel.4.2).
- Tabia s(r uptas) - e arth ba nks, s e v eral de cim etersin heightar eco n str u cted a c r o ssthe
slope s･ T hey c ollect s urfac e run off, a nd s o m e of agric ultu r al c r ops c a nbe cultiv ated
her e･ T histe chniqu eis us ed in Tunisian steppe wher epr e cIPltatio n r atetotals at)o ut200
m m /year.
H a o ud hs - the s e ar e n ots highe a rth ba nks con stru cted in s e micir cle s n e a r agricultu r al
pla nts, e spe ciallytr e e s･ Wateris colle cted aro u nd agric ultur alpla nts a nd irrlgate Sthe
are a, s e v eral ar e asin siz e･ A bo v ethat, e arth ba止s pre vent de v elopm ent of w ater
er O SI O n.
Jes so urs(Singularjes s e r) - this a n cie nt te chniqu eis usedin Northe rnTu nisia wher e
pre cipitatio n rate totals 100- 200m m/ye ar. le s s e ris asm alle arth ba nk, 1.5 m in
heightco n stru cted o n s m alltributarie s of m ain stre a m sflo wingdo w nthe m o untain s. A
s m allw aterbasinisfo rm ed her e afterthe abate m e nt of w ate r･ Vegetables,fo r age crops
andtr ees c a nbe cultiv ated here･ Thiste chniqu eis widely usedin cir cle s of M 6denine,
M atm ata
,
To ujとn e andTata o uin whe r epre cipitatio nis v e rylimited(abo ut88m m/ye ar).
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Figu r e1.4.1.Jab alAl-A khda rM o u ntain s, ele vation 700m abo v es e alev el
(PhotobyNI K harin)
Figu r e1.4.2. P alm sin the o a sis of Sahar aw ate r ed fro m wells
(Photo byN . E harin).
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A.5 So畳畳s
The m ain fe atures ofs oilc o v erin Norther nA 舟ic a ar e clo s ely c o r related withge ogr aphic al
lo c
l
ation oftheteritory u nde r conside ratio n(P･ Bir o, Z h. Dr e sh, 1960, A. M Ryabchiko v, 1988,
Yu. D･ Dmitrie v sky, 1975)I No rthem tr opic alpart of A飢c abelo ngs to mo n olithic Sahar a-
Arabia ndes e rt s e cto r, a ndthe m o st e xtrem e northe r npart of A 飢c abelo ngsto Medite n
･
a n e a n
xer ophyticfor e sts ector･
T hedo min a nts oiltype s of No rthe mA 鮎ca a re:
&
T he a rea in clude sthe n o rthe m s ubtr opic al Mediterran ea n A 丘ic a:the Atlas M o u ntain s with
fo othillplain s a ndthe n a rr o wstrip ofgraybr o w n s oils of de s e rtified steppe c o nfin edtothe
c oasts ofthe Mediterr a n e a nSe a.
No rthe m coastalarea a nd lo w slope s ofthe n orthe rnAtlasbelong,liketheSo uthEu r ope,tothe
z o ne of br o w n s oils u nde r x er ophylo u s e v e rgr eenfo r e st a nds c r ubs. Carbo nate br o w n s oils ar e
m ainlyc o m m o nhe r e･ They are r epla ced byle a chingbr o wn s oils o n m o u ntai slopes･
Red br ow n s oils(te r a r o s s a)ar ede v eloped o n red carbo n ate depo sits. T he s oil"tir s”(bla ck
lo a my
.
s oils which s w ells w et a nd cr a cks dry)ar e c onfi n edtothe allu vial c o n e s ofthe riv er s
stre a m ingdo w nfro mthe AtlasM o untain s. So m e v arietie s oftir sha v e alluvialcarbo n ateho riz o n
withthe hu m u s c o nte t of 3･0 - 3･5%･ A strip oftirs str etchestothe s o uth &o m Ca sabla n c a,
where pre cipitatio ntotals 300- 400m m/ye ar. Scler ofl o u sfo r e st a nd s c rubfo r m atio n s c ov e r
he rethe ar e as
, which a ren otu s ed in agric ultur e.
Fo rm ation of den s e c arbo nate s oil horizo n s a nd c r u st of w e athering lS aPheno m e n o n
widespr e adin No rther nABic a･(A･ Ke nig, M ･ Du ra n, 1953)distinguishedthefollo wingtypes of
the s efo r m atio n s:1･ Carbo n ate s oftac cu m ulatio n s ofplate str u ctur e, theyha vebe e nfo r m ed by
rain w aterinthe s oils of river slope s;2･ Ac c u m ulatio n ofcarbo n atetufabyraisedgr o u nd w ater;
3･ Sc atter ed c arbo n ate fo rm atio n sinthe s oil horiz o n s withc o n stanthu midity;a nd 4･ Catbo n ate
c o n cretio n s a ndpse udo myc eliu m a c c u m ulatedinthe allu vial horiz o n s ofs oil.
Bro w n m o untain soils a nd redbr o wn s oils o nhigh n o rther n slopes ofthe Atla sM o u ntain ar e
repla c ed bybr o w n m o u ntain fo r e st s oils u nde r o ak, pin e a nd c edarfor e stfor mation s. Fo r e st
vegetatio n climbed her etill 3,000- 3,200m abo v ethe s e ale v el. A lpin e m e ado w s o c c up yhigher
belt o nthe n orthe rn slopes ofthe s e m o untain s･ So uth-e a st slope s oftheim er m o u ntai ridge s,
the valleys a ndplate a u a re c o v er ed with fo rm atio n oftho m shrubs withdo min atio n of Z吻 hu s
lotus.
The highplate a u s and m o u ntain slopes o v erlo oking Saha r a ar e c o v e red with de s ertifled Alfa
steppe with shallo w s oils de v eloped o n w e ather ed lim e sto ne･ The upperhoriz o n, 6- 10c min
depth, ha s r ed o rredbro wn c olo u r and itis oflo o s e str u ctu r e. T helo w e rhorizo n, &o m6-10c m
till5 0-60c m
,
c o n sits oflo o s elim etufa
,
whitein c olo r.
Vast clo s ed depr e ssio n s at thefo ot ofthe AtlasM o untain s ar e o c c upied by
‥
chott” - s alin a with
ac c um ulation ofgyps um･ The s edepre s sio n s ar efilled with rain w ater duringthe r ain s e a s o n of
theyea r.
軸
The Nile delta
, in cluding the v alley, fo rm sthe biggest o a sis in No rthe m A 丘ic a･ Her e ar e
co m mo n alluvial m e ado w a nd allu vials w amp s oils of differe ntdegre e of s alinity, s alin a a nd
takyrA A c o n side r ablepart ofthis ar e ais no oded a nnu ally, a nd a n ew alluvium is a c c u m ulated
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her e. Ac c o rdingto A. Ke niga nd M. Du r a n(1953),the N ile w aterb rings a n n u allyo n1 hal 1
- 10
M Tofs alt which c o ntains abo ut30kg of K20, 15 kg P205, 100
- 200kg CaO, 400-450kg
o rga nic m atter･ Su rfa c e a nd irrigatio n w ate rb ring a c o n side rable a m o u nt ofe a sily dis s oluble
s alts- chloride s a nd s ulphates･ Soils ofthe N ile delta have differ e nt m e cha nic al c o mpo sitio n,
A:o m s a ndy de s ert s oilto he a vylo a my s oil, thela stfo rm sde sic c atio n cracks duringthe dry
s e a s o n ofthe ye a r. Se c o ndary s alinizatio n.is r egister ed in s e v e r alpla c e s ofdelta be c a u s e of
j∬igatio n.
墨盛延⊆Lニ 幽
The belt oftr opic al a nd s ubtr opic alde s e rtsin Northe m A fhc ais str etched 丘o mthe Atla ntic
c o a st to the Red･Se a a nd 鮎r也e rto Ar abia. But thisteritory lSPr actic allylo c ated beyo ndthe
limits ofthe r egio n ofo u rinvestigatio n s(Figu re l･1･1)･ Only s o m e s o uthe rnpatche s of o ur
r egl O nbelo ngtoSal1 ar aits elf, a ndthe e Eltl
･
e m e SOuthe mpartis atr a n sitio n z o n etode s e rt･
va st a cc u m ulativ eplain sfilled withgr a v ela nds a nd, which w a sthe s ubjectofe olia npr oc es sing,
arefo und in Sahar a, these are s a ndyde s ert e rgs･ Sa nddu n e s of Saha r a ar e u s u ally de v oid of
v egetatio n･ The s e c o ndtype oflands c apeis
”
ha m m ad
M
or
H
s erir” ･ The s e r o ckyde s ertplate aus
o c c upyv a st ar e as, e spe ciallyin the n o rthe rnpart ofSahar a･ Pointedgr a vel, cov er ed with de se rt
bla ck or r eddishv amish,fo rm sthe surfa c edepo sitin thisla nds cape･
oas e s of Sahar ahave s o m e spe cificfTe atu r e s･ So me ofthe m e xist o nlybe c a u s e ofarte sia n w ells,
but the m ainpart ofthe mispr o vided with w ater&o m spn ngs o r s m allw e11s･ The s oils ofthes e
o a s e sar e s alin e m e ado w or salin ewitha c c u m ulatio n ofgypsu m･
1.6 Vegetatio m
Flo r a of Northe m A 舟ic a, in cluding Saha r a, 1S aPart Of A出ca n
-Indian s ub-r egl O n Ofthe
Holar ctidnoristicregion. Ac c o rdingto H. N ･ Le Ho u6r ou(1995),in No rthern A hc athe n u mber
of flo w e nng pla ntsis appr o xim ately6,000･ T her e ar e abo ut1,500e ndemic spe cies of no we n ng
pla nts. Atpr e s e nt tim e, e nda nge red spe cie s n u mber abo ut 200(3,3%); m o st of which are
e nde mic a ndr ar e. Thisflor a m ainlyc o n sits ofx er ophyte s a nd ha s m any c o rr m o n spe cie s with
the Ar abia nPemin s ula. This flo r a w as spr e ad a cr o s sSahar aduring the plu vialtim e ofthe
q11a七e m ary pedod.
No rthe m s ubtr opic al belt of A fhc ais apart ofthe Mediterr a n e a n s ub
-r egion Ofthe Holarctis
floristic r eg1 0 n･ Medite rr a n e a nflo r a m ainly c o n sits of hard e v erg e e n m e s o
-La nd xer op yilo u s
tr e es and shnibg･ The r e ar e s o m epla ntspe cies c o m mo n with So uth Eu r opea n spe cie s, e･g･ low
palm(Cha mae ropushumilis)alo ngthe c o a stalstrip ofthe AtlasM o u ntain s a nd s o m e species of
alpin ebeltin 也e Mo Ⅶnta血s ofMo r o c c o･
T hefollowingPlantfo r m atio n s ar efo u nded in No rthe rnA 丘ic a a c c ordingtothe P hysiogr aphic
Atla s oftbe Wo rld(1964):
塾 地
Medite rr an e a n and Atlantic - Medite rr?n e a npla ntfo r m atio ns
- Ev ergre e n o ak for e st (Qu e r c us s ube ra ndQ･ ilex)
- For m atio n s ofoliv etr e e(O lea europe a)andpalm(C ham aeropu shumilis)
- Co nifer o u sfor e st (Pinu shalepen sis, Callitris qu adriv alvis, Ju nipe r us oxycedr us,
J.phoe nic ea, Cedru satla ntic a)
- Spars e w o odlandofArganis splnO Sa
- T hom bu sh fo rm atio n of Zizphu slotus
- Des e rtifiedsteppe with domin atio n of Alfa(Stlba tena sissim a)
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軸 受匹辿虫独立匹
Saha ra- Saudia n(subtropic al)for m atio n s
- Gr as s a ndshr ub fo m atio n s(gr as s e s:Aristida plu m osa, A. obtu sa, A. acutljlo r a;
- Shrubs:Ac acia specie s, Zizlbhuslotus)
- S andy desert of No rthe rnSaha r a(gra s s e s:Aristida punge ns, A, plu mos a; shrubs
Calligo n u m a zel, Reta m a reta m , Ephedra alata)
- Salt bu sh de se rt with do miatio n of halophyte s(Su aeda ba c c at , S･ m?ritim a, S･
m on oic a)
- Oases ofNo rthe rnSaha rawith datepalm ,fr uit tre e s, c e re als a ndte chnicalc r ops･
The s outhe r nlimit ofthe r egi o n Ofo urin v e stigation s c anbe m arked byis ohyets of 100m m a
ye ar:itpra ctic ally c oincide s withthe soilthe rn r a nge of Al fa asP. Qu6z el(1965)indic ates.
Ac c o rdingto v egetation m aps, the whole ar e a ofHighPlate a uha sbe e n c o v e red with drysteppe
form atio n of Zizwhu slotus a nd Stlba te nd
.
cis sim a(Alfa)･ ZizJPhu slotusis m?re x e r ophyllo u s,
andthis spe cie sha sfor m ed co m m umitie s l nlo wpa rts of Tu nisia a nd in pro v ln C eo n sta ntin e
(Algeda).
For matio n s of s cler ophyllous fo r est a nd s c r ubs occ up ythe n orthe rn c o asts ofthe Atlas
Mo untain s, a ndtheyare als ofo u nd in Libya n a nd Egyptc o a st ofthe＼Mediterr a n e a nSe a. T he s e
fol･ m atio n sha v e c o m m o n spe cie s with the Mediterr a n e a n r egion Ofthe So uthe r nEu r ope･
Se c o ndary form atio n s, m aquis(e v e rg e e n shrub thickets), ha v ebe e n cut offo n v a st ar e a s
o c c upied n o wby plantatio n s of cultur altr e e s a nd fields･ Ne wlyintr odu c ed spe cie s, e･g･ date
palm , play animporta ntroleinthe e c o n o my ofthe c o u ntries u nder c o n side ratio n.
1.7 La nds c ape s
Thela ndsc ape m ap of No rthe rnA fric a, gl V e nin Appe ndix 1, ha sbe e n c o mpiledo nthebasis of
the pre vio u sla nds c ape m aps pr odu ced by V. V. Doku cha e vSoil In stitute and hstitute of
Ec ologyand Ev olutio n, Ru s sia n Ac ademy of Scienc e s･ T he s o urc es of co mpilatio n ofthe
la nds c ape m apl n Clu･ded:
- Topogr aphic m aps of No rthe rnA fric a, s c ale1:1,000, 00a nd 1:2,000, 00;
- The m atic m apヲco v eringthe wholeteritory of ther egio n a s w ellasitsparts(te ctonic,
ge o m oIPhologlC, s oil, v egetatio n, etc.), a nd
- Se ve ralpublic atio n s o nphysicalen vir on m e nt of A 舟ic a.
We ha v ede v eloped a multi-stage lege nd ofthe la nds c ape m ap' bas ed o n physiogr aphic,
ge o m orphologlC a nd m o rpho stru ctural fe atur e s of the temito ry to be m apped･ T he basic
prin ciple s of clas sific atio n ofde s e rtla nds c ape sde v eloped by M ･ P･ Petr ov(1969). Not o nly
m orpho str u ctu r al featu re s, but als oby spe ciflC Clim atic fe atur e s, distinguish v astterito ry of
No rthem A fdc a･ At the flr St Step Of cla ssiflC atio n, theterito ry w a sdivided intotw o clim atic
zo n e s:s ubtr opic al a ndtr opi cal; they In cluded the la nds c ape s ofdry Mediterr a n e anfor ests,
de serti 鮎dsteppe a nds e mト de s ert.
The ne xt stage of la nds c ape cla ssific atio nin cluded s ubdiv sio n oftheterrito ryinto m ountain s
弧dplains;也at re鮎ctedthe main tr e nds in te cto nic s a nd geo m orpbologic al stm ctu r e ofthe
reglO n･ T hela nds c apes oftheplain s w e redividedo nthe degre e ofhu m a n a ctivitie s, which had
tra n sfb- edthes e ar e a s･ P hysic al la nds cape s ofthe m o u ntain s w e r edivided a c c ordingtothe
altitudin alz o n ing andspe ciflCfe atur e s ofpla ntco mm u nitie s a nds oils.
Weha v edistinguishedc o ntin e ntal a nd m aritim eplain s; further s ubdiv sio n ofthe s eplain s w as
do n eu sl ng m OrPhoge n etic a nd m orpho structural criteria･ So, thelands c ape s ofthe c o ntin e ntal
plain sw e redivided intothefbllo wlngthree grow s:
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- De n uded highplain s a ndplate a u s, m ainlyde v eloped on a nticlin e s stru ctu r e s;
- Ac c umulativeplain s, m ainlyc o nfin edtobigsyn cline s;
- De n uded a c c u m ulativ e plain s, m ainly c o nfined to tr ahsitio n ar e a s and a ncient
syn clin e s. The la nds c apes ofthe m aritim eplaip.s belo nged in the gr o up ofthe
a c c u m 111ativ eplain s.
Ea ch ofthe s egro ups w a s s ubdiv ded into s血 - gr o ups ac c ordingtothedo min a ntge n etictype of
s urfa c edepo sits. E.g. , the de n udedplain s w er ein cluded into la nds c ape type s of elu vial and
deluvialplain s. Topogr aphicfe atu re s a ndpla ntc o m m u nitie side ntifi edthelo westla nds c ape u nit.
But a sforlake alluvia1landsc ape s, a mestn o st(la nd system) wa sidentified asa n elem e ntary
m appi ng u nitbe c a u s ethe s ela nds c ape s w e r e v eryI mpo rta ntfor a n alysュs Ofw ate r r e s o urc es.
The c o ntin e ntalplaillS o c c upyc o n sider able ar e a sin No rthe m A 丘ic a,theyin cludethefollo w i ng
la nds c ape type s:high sto ny plain s a nd de n udedplate a u, pebble a nd sto ny pebble plain s a nd
plate a u, c u e sta s, iTo othillp ain s a nd in clin edplain s;lo w slightlydesic c atedgra v el, s a ndy gra v el
a nd gr a v el and s andy lo a mplain s; plain, hu m m o ck, ri dge, barkha n a nd c o mple x sandy
la nds c apes;clo s ed depre s sio n s(chott, s ebkha);bogs a nd riv er v alleys. Maritim eplain sinclude:
gr a v elplain s, sandtr a cts, salina, m aritim ebogs and m a ngroves･ Thelege nd ofthela nds c ape
m aplSgl V e nbelo w.
L E G E N D O F L A N D S C A P E M A P O F N O R T‡‡E R N A F R ‡C A
La nds c apes of也estlbtr opic a且bc紙
La nds c ape s ofplain s
也
La nds c apeりpes ofthe elu vialplain s
l･ Pebble a ndpebble-sto nyhighplain s andplate a u s withathinlayer ofelu viu m a ndspars e
s emi-de s ertpla ntc o m m unitie s of Arte misia spe cie s a ndgr a min e o u splants.
Lands capeり甲eS Ofthedeluvial- eluvialplains
2. Qu e sta lands c ape with n u m er o u s o utcr ops of lim e sto n e, sandsto n e a nd r o cks, with
ac c u m ulatio n ofpebble a nd sto n e s o nthe fo ot ofslopes, withspar se co m munitie s of
Artemisis a and Salsola spe cie s.
3･ Pebble andsto nyfo ot-hillp ain s, o鮎 n er oded, withnu m e r o u s w adyc o v er ed with Alfa
(Stipate n a cissim a)a ndc o m mmitie s ofgr a min e o u spla nts andArte misia spe cie s.
igda9aPA9fibaB 9g BdBfiy9A9nBd9a999hg &
Lands cape 妙 es ofthe elu vial - proluvialplains
4･ Gr a v el andgr a v els a ndylow , slightlydis se ctedplain s with do min a ntc o m m unitie s of
gr amin e o u spla nts.
軸
La ndscapeりpesoftheproluvial - allu vialplains
5･ Plain s andydu n es a nds a ndyhu r m o cks c o v er ed withshr ub co mm unitie s(Calligo n u m
sp, Ephedra elata, withparticipatio n ofAristida sp.).
麹
Lands c ape 妙 e softhe a c cu m ulative continentalplain s
6･ Sloping Pebble-1o am s a ndy plain sde v eloped o n allu vialc o n e s, c o v er ed o ntheperiphery
ofthe c o n e s withs e mi-de s e rtpla ntc o mm umitie s of Zig phuslotu sa nd Nitra ria retu sa .
7･ Dryriv er v alleys(w ady)withpla ntc o m m u nities of Zig phu slotus a nd Populu s nigra.
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Landscapeりpes Oflake allu vialplains
8. Depressio n s with lakes a nd daya, with lo a my sand ands a ndyloam s oils c o v e red with
pla ntc o m m tmiie s of Pista cia atlantica, P. alaia a nd Zizyphu slotu s.
9. S alin a a nds alt
'depr eLS Sio n s(chott, s ebkha)withpla ntc o m m u nitie s ofh alophyte s
(Halo c nem um strobila c e?m , Sals ola m o n oika)･
10. Herba c e o u sbogsinthe n v er valleys and inthedeltas with domin atio nof Ju n cu s
m a ritim us and P hragmites c om m u nis.
11. Riv er v alleys.
幽
12. Pebble and lo a mys a ndplain s, partially withs alin e s oil, c o v e r ed withc o m m unitie s of
Stipate n a cissim aa nd Arte misia sp.
13. Hu m m ocks a nds and m a ritime s a nddu n e s, n otc o vered withv egetatio n, orwithspars e
patche s of Arisitida sp.
14. Maritim elago o n s andsal ina witha s altc ru sta nd co m m u nitie s of halophyte s o n
theperiphery(Ju n c u s m aritim us, Arthr o c n em u mglau ca).
15. Maritim e m arshes with herba c e o u s v egetatio nin the m o uths of bigrl V e rS.
幽 匹墨
16. Oa s e s.
辿
Lands capeりpes onlow m o u ntain s
lI. Lo w m o u ntain s a nd butte s c o v er ed withe v e rg e e n o ak fo re st , o r withs e c o ndary
c o m m u nitie s ofm aqu lS a ndga rrlgu e.
Lands capeりpes ofmiddleheight m ou ntains and middleheightbelts ofhigh m o u ntains
＼
2'. Lo wbeltofslope s of the middleheighta nd high m o untain s c o v ered withe v erg e e n o ak
fo re st
,
or withs e c o ndaryc o m m umitie s ofm aqu lS a ndgarrlgu e.
3'. Cre st ofmiddleheightm o u ntain s c o v e red withc o nifer o u s or e v e rgr e e nde cidu o u s
fo r e st or withse co ndarydecidu o u sbu shfo rm atio n s.
4'. M iddleheightbeltofthehigh m o u ntain s c o v er ed withc o nifer o u s or se c o ndary
decidu o u sbu sh fo rm atio n s.
La ndscapeりpes ofthehigh m ountain s
5'･ Highplate au a ndnatsurrmits ofthe m o u ntain s c ov e r ed withsubalpine m eado w sor
Ju nlpertickets.
6'･ Su m mits ofhigh m o u ntain s c o v ered withalpin e v egetatio n.
La ndsc ape 妙 es ofsemi-des ertlo w m ountains
7'･ Lo w m o untain s a ndr e m n a nts with de s ertifledsteppe c o mm u nities of Stipaten a cissim a
a nd Arte misia spe cie s.
8' ･ Lo wbelts ofthe middleheightm o untain s withsteppe a nds e mi-de s ert v egetatio n
do min ated byStlbate na cissim a a nd Artemisia spe cies.
軸
9′
･ Cr est ofthe middleheightm o u ntain s c o v e red withc o m m u nitie s of
alpin epl n e丘)r est o n鮎tsite s.
10'･ M iddleheightbeltofthehigh m o untain s withc o rr m u nitie s ofsemi-des ertv egetatio n
a ndpin efわrests.
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La nds c ape s of 也eplain s
也
La ndscapeりpe softhe elu vialplain s
1 7･ Se v er elye r oded de n udeds o cleplatea u(m ainlyo nbefo r eCa mbria nbas e)
withathin eluviu m ofr o ck depo sits
-
,
ha mm ada, de v oidofv egetatio n･
18･ Pebble a ndpebble- ro cky plain s a nd de n udeds o ckleplate atl(m ainlyo nPale o z oic
ba s e), s ev erelyer oded ba m adade v oidofv egetatio n.
La nds capeり}pes ofthedeluvial- elu vialplains
19･ Cu e stala nds c ape, withs a ndysto n e a nd lim e sto n e o utcrops, a cc u m ulatio n ofpebble
n e ar血epreclplC e S, e v er elye r oded, alm o st de v oidofv egetatio n.
2 0･ Stru ctu r al de n udedplate a u a nd fo othillp ain s, s e v e r elye roded, pebble sto ny
ba m m ad
,
u s u allyde v oidofv egetatio n, or withspars epla nt aggr egatio n s of
R hu s o呼 C a ntha, ZJ gOPhyllu m albu m, Zilla spin osa .
也
Lands cape 妙 e s ofthe eluvial-prolu vialplain s
21･ Slightlyde n uded lo wplains, gra v el - pebble, gr a v el - s a ndstone, s erir withspars e
pla ntaggr egatio n sin s m all depr es sio n s.
22･ Lo wplain s wi血s m o otbtopography, sa ndylo a m- s a ndsto n e, withpatche s orthin
depo sits ofs a nd, alm o stde v oidofv egetation, withaggregatio n s of
Stephan ochilis omphaloides a nd Anthropylu m s ehmittianu minthe n orth;a nd
Bro c cia cinerea a nd Heliotropiu m sp. in the w e st.
23･ Lo wplains withs m o othtopography,lo a mys a nd, s andylo a m a nd lo a m, ofte n with
s alin e s oil
,
withspars e aggr egatio n s of Atrlblex halim u s, Traga nu m n udatu m,
･ Nu c ulla ria sp., etc.
Landsc apeりpes,ofe olianplains
24･ Plaina nd hu m m o cks a nd du n es
,
u s u allyas s m altr a cts, fo r m ed whilethe e olia n
tr an sfo rm atio n ofs a ndsto n e elu viu m; with com m unitie s of Calligon u mc om os u m,
Anthullisse ricea, Reta m ar eta m a nd Aristida sp･ inthe n orth, Aristida pu nge ns,
Calligon um c o mo s um;Acacia raddianainthe w est;D antoniaforskalii, Pla ntago
ciliatainthe c e ntr al Sahar a;Aristida ac utljlorainthe s o uth.
25･ Sa nd ridges, slightlystabiliz ed byv egetatio n, o r m o v lng S a nd du n e s, ofte ndividedby
gr a v elc o ri dors.
26･ M o vings a nddun e s, u s u allydev oidofv egetatio n,r e a ching250m in height;they
u suallyfo r m s a nds e as, e rg;s m allpatche s of Aristidapu ngens, Reta m a r eta m ,
Ddntoniafr agilis c a nbe m etinthe n o rth.
軸
Landscape 妙 esofthedeluvial-proluvialandprolu vial- allu vialplains
27･ Sloplng gr avel-loamys a ndy plain s･
28･ Lo wlo a my s 皿dya nd loa my plain s, withs alin esoilin depr es sio n s,inthelarge w ady
co mpo sedbys a nda ndgr a v el･ Randonia africa na
.
a nd Cornula cia m o no c a ntha c a nbe
m et
･
o nsa ndydu n e s;Arthrophytu m s ehmittanu mlS u s u allyc onfin edtolo amydepo sits･
29･ Big血yv alleys(w ady), c o叩 O Sed byloamys a nd a nds a ndylo a m, o鮎 n co v er ed with
pebble;thickets ofwo ody pla nts(Tam arix a nd Ac a cia spe cie s)ar e u s u allydo min ate
be re.
Landscape 妙 es ofthelacustrine- allu vialplain s
3 0･ Large natdepre s sions, u s u allyslightlyidentifled bytopogr aphy,fo rmed withs a ndy,
22
1o a mys a nd o rgra v el depo sits;thickets of Pista cia atlantica a nd Zim phu slotus are
c o m m o nher e.
31･ Sm allsaltdepre s sio n s(salin a), u stla 1y gr o w nbyspa rse aggr egate s of halophyte s.
32. W ets alin a
●
inlarge clo s ed depr e s sio n s, s ebkha;theyll aV e athicks altc m stinthe
c e ntr alpa rt;a nd balopbyte sgr o w o ntheperiphe ry ofs alin a･
33. Valleys(valleylike clo s ed depre ssio n s).
幽
34･ Pebble a nds a ndylo a m- lo a mys a nd m aritim eplain s;in s o m epla c es co v er ed with
s andydeposits;withs alin e s oilindepre s sio n s;withspa rs e c o m m u nitie s of
h alophyte s o nthe Atla ntic shor e a nd Zigophyllu m co ccin e um o nthe shor e ofthe Red
Se a.
35･ Co a stals a ndydu n e s, withsinglepla nts ofNitra ria r etu sa, o rdev oidofv egetatio n;in
s o mepla c es stabiliz ed byhe rba ceo u s s altpla nts.
3 6･ Co a stallagoon, s alin a ors altbogs withc o m m unitie s of halophytes.
･ Zigophyllum
waterlotrii, Nitr a ria retu s a, Liciu mintricalu m , Sporobulu s spic atu s.
3 7･ M a ngr o v e(lo wfor e sto n m uddytr opic alsho re s)inthe s o uth- w estAtla ntic sho r es
with domin atio n of R hizoplw ra m u cro n ata.
幽
38. Oa s e s.
Mo 甘汲ね互助旦a 弧ds c ape s
軸
11r･ Lo w m o u ntain s a ndr e m n a nts
,
s e v e relyer oded,br oke nto sl ngleblo cks;de s ertde v oid
ofs oila ndv egetatio n;spar s e v egetatio n c a nbe onlym etin w ady
12′･ Lo vbelts ofmid dlebeigbtm o u ntain s, s e v er elyer oded, de s ert･
也
13'･ Flatc re st
, picks a ndup pe rbelts ofthe middleheightm o untain s; withs ubalpin e
vegetatio n ofthe Mediterr a n e a ntype,in cludingoliv es a nd othe rtr ee s･
23
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2.1 A晦e ria nExpeT畳m c mtal Ar e a
Physiogr aphy a ndzo mng
This e xperim e ntalare a c o v er edthetemitoryloc ated withinthe c o o rdin ate s:34
o24′-35o49′ N a nd
lo50' -3oOO
'
E. It included the administr ative departm e nt of Mede a, Alge ria n People
'
s
De m ocr atic ReptLblic･ T he siz e ofthe e xperim e ntalare atotaled 803,288 he ctare s･ T he So viet
e xpeditio n c o ndu cted fi eldstudyhe r eduring1967
- 1968a nd late rpublished a m onogr aph with
v egetatio n m ap a ndr a ngela nd m ap, s c ale1:200, 00(V･ Bots cha ntse v, et all, 1970)･ Ac c o rdingto
this study,the ar e a under c o n side r atio n c o uldbedividedintothr e e z o n e s:
zo n eA. The z o n e ofr elativ elys uf[1Cie nthumidity(400-600m m/ye ar),the so uthe mpartofthe
AtlasTell. This z oneha sMediterr a n e a n clim ate with winterprecipitatio n. St m er m o nths(June,
Julya nd Augu st)ar ethe driest･ Me a n a n n u alte mper atureis14･2
o
c･ A irtem
.
p?ratur ebelo w z ero
c anbe obse rv ed during8 m o nths(&om Octobertill May)I T he abs olute m ln l m u mte mper ature
register ed in this zone is -14oc. T he clim ate ofthe z o n e c a nis Medite rr a n e a n with winte r
pr e cipitatio n s･ The m ainpart ofthis zo n e w a s u s ed fordryfarm ing, Wher e s oilcondit o n sare
fa v o r able(abs e n c e ofgyps u m c ru sts, r ock o utcrops a nd s alin a s)･ The r e m n a nts of clim a x
v egetatio n w e r e c o
.
n s e rved in s e v eral plac e s(Pista cia le ntis cus, P･ te rebiathu s, Junlberus
oxyc edru s, J. phoe n lCa, Rham n uslycioides)･ T his z o n e o cc upied c o mpar ativ elys m allpa rt ofthe
e xperim e ntal a re a･ In this zo n ethe follo w i ng Sites w eride ntified: cru sts ofplain topogr aphy,
plain s withpr olu vio-dehvial depo sits, dryrive rbeds(w ady or o u ed)andr o ckysite s at thefo ot
ofthe.m o u ntain s. Arte misia he rba -alba a ndSals ola ver mic ulata w ere the m ain do min a ntsin
pla ntc o v er.
Zo ne B: The z o n e ofin s uffic e nthumi dity(2 00-3 00m m/ye ar),the High Plate a u. Dr o ughts are
c o m m on phe n o m e n ainthe ar e abe c a u s e ofstro ng ar m u al v ariationsin pre cipitatio n r ate. July
a nd Augu st ar e m o nths wi thminim alpr e cipitatio ns. T he m ainpart of the a reais c o v er ed with
n atur al v egetation a nd w a s u s ed a sgr a zingla nd. The m e an a n n u alte mperature is 16.2
o
.
The
du r atio n ofthe period with air te mper atu re m or etha n lO
o
c in clude s 8 m onths(March-
Septe mbe r). The minim u mairte mpe r atu re(- 6oc)w a s obs e rv edtwic e(in 1933a ndin 1968).
Ac c o rdingtothe clim ate cla s sific atio n, the clim ate ofthe z o n eis dry v ariety ofs ubtr opic al
clim ate･ Dry agric ultu r eispo sible onlyin w adia nd in depr e s sio n s whe r e s oils ar e m o r ehu mid･
The r e st ofthe ar e a(highplain s ofr o ughtopogr aphy, abr uptslope sandr o cks)c anbe o nlyu sed
fo rgr a zlng･ T hefollo w i ngSite s w er eide ntified inthis z o n e: c ru st ofplaintopogr aphy, slightly
br oke nla nd wi也o utc r ops ofr o cks and c m st , plain wi也plu vial-diluvial depo sits, w ady, s a nd
du n e s
,
slightly stabiliz ed by v egetatio n, r o cky site s at the fo ot ofthe m o u ntain s. T he m ost
c o m m o rlPla nt c o m m u nitie s w er e:Ariemisia herba- alba, Stipa ten acissim a, Ly ge u m spartum,
No aea m uc ronata･ Sufrutices petrophytis a nd s o m e otherspe cie
.
s･ Patche s of dry agric ulture
o c cupiedc o mpar ativ elys m allar e as, m ainlyin o tled and in depre s sl O n S･
Zo ne C: Th9l o n e Ofpo orhu midity(le ssth an30 m m付e ar), the no rthe m
.
part ofthe Sahara n
Atlas･ T he z o n e o c c upi es aS m allpatch in the s o uthe m part ofthe e xperi m ental are a･ Ithas
m o untaintopogr aphya nd in se v e r alpla c es w as c o v e red with fo r est ofQu e rcu sc o c cljbra, Pin us
halepe nsis a nd Ju n ll, e ru so坪 C edr us･ Distri butio nofpr ecipitatio nin this z o n eisthe s a m e asin
z o n eB･ T he period with air te mpe r atu r e abo v elO
o
c la sts 4 m onths(Ju n e- Septe mbe r). The
24
minim umte mpe ratu reis -12
o
c
,
butitis rarelyobser ved･ The clim ate ofthis zo n eis co ola nd dry
varietyofsubtr opicalclim ate.
The wholete rritol･y Of depa rtm e nt Mede a s uffe rsfr o m
"
siro cco
n
;dry a ndhot wind blo w ingfr o m
the s o uth during2- 2･5 m o nths･ T he m 弧im u mte mpe r atu reduringth is wind c a n r e a ch 47
o
cin
zone B･ The s e c o nd char acteristic fe atur eofthe clim ateisthat40-45% ofr ain sfalla she a vy
sho wers･ T hes e show er sar e m o r efr qu e ntin s u m me r･ So c ultu r alcl･OPS C a n n otu s ethe w ate r of
the se r ains, and w ate re ro sio nis o鮎 nde v eloped･
Soils
Thefbllo w lng m ain s oiltypes a rec o血m o ninthete rritoryunder c o n sider atio n :
- Gr aybTOW 弧 So畳,8s o m c ay払o n a七e c r Ⅶsせ :
The re aretw o s ubJtyPe S O nthe s e s oils:lightgr aybr o wn a nddarkgraybr o w n. In tu mthe s e s oils
canbedivided intothre e s ubgr o ups a c c o rdingtodepth: shallo w(<15c m), m ode r ate(3 0- 60c m)
andde ep(6-120c m)･ Me chanic alc o mpo sitio n ofthe s e s oilsis u s u allyclay or s andylo a m, and
the c ru stlayeris oRen fo r m ed o nthe s oils u rfa c e. Pla ntc o m m umities of Artemisia he rba - alba
areu s uallyco m m o n o nthes e s oils.
T he m o st de ep gr aybr o w ns oils ar ede v eloped in depres sio n s a nd in dry cha n n els wher ethe
s urfa c e r u n offis acc u m ulated･ Vegetatio nisform ed he rebyArte misiahebra - alba withs e v e r al
spe cie s of Gramin e a e(Po a bulbos a) and m a ny ephe m e r alpla nts. In s o m e w etpla c e s, sdil
for m atio n s
,
si mi larto Ce ntr al As ia ”takyr
”
ca nbefo u nd. Light br o w n s oils arefo rm ed o n elu vial
depo sits o n m o u ntai slope s a nd o nfo othillp ain･ Petr ophyte s a nd gyps ophilo u splants fb-
v egetatio n c o v e rhe re.
- A i且Ⅷv五a且s o鮎 :A lu vials oils ar efor m ed inla rge w adie s a nd indepre s sio n s･ T heyha v ediffer e nt
m e cha nic al c o mposition and c a nbe dividedinto: steppe s oil, m arshy steppe
l
L
S Oiland s alin e
(s olo n chak)･ Half-bog steppe soilsha v elo a my a nd s andylo amy m e cha nic alc o mp?sitio n, a nd
v egetationis Cyn odo nda ctilo n a nd Su a edafrutic o s a, Soils ofthe s a m etype, 1es smin er aliz ed
a nd de ep, arefo u nd indepr es sio n s c o vered with Cyn odo nda ctilo na nd He rbaehalophytae･
Salin e s oils of m arshysteppein deLeP V alleys withgr o und w ate rO･5- 1･5 m in depth, ha v etr a c e s
ofgleiz atio n･ T he s ehabitats ar ec o v er ed withpla nt c o m m u nitie s ofLTu ncos a c ut s a nd He rbae
halophye a･ Salin ebro w n s oils pr o n eto de s ertific atio n, arelo c ated o n upperparts of v alleysI
Their 甲oistu r eis not s ufTICie nt, a nd gro und w ate rle v el is c o mpar ativ ely de ep(>5 m)･ T he
follo wlng Pla nt spe cies are do min a ntin thes ehabitats:Sals ola vermis ulata, S･ y gophylla,
Atrlblex glau c a.
- Sa且in e s o姐s:Solo n chak ar e c o nfl edto clo s ed depre s sio n s, de ad br a n ches ofthe valleys of
w adia ndto pla c e sof dis charged w ate r･ Solo n chak ofs odiu m chloride type o c c up ythe s alt
depre ssio n s("chott‥)withsh al lo wgro u nd w atertable(0.5 m). Low -de n sity pla nt c o v er c o n sists
of L[alocnem u mstrobila c e u m
,
Salicornia arabica, Cress ac retica a nd Fr a nkenla Pulver ule nta .
Salin e s oils of
”
takyr
”
type o cc upytheborde rs of large depre s sions a nd s m all lo wpla c es with
de ep gro u nd w ate r(>5 m)I They u s u allyha v e athin cru st o nthe s urfa c e. Spa rs eco m m unitie sof
Salsola v er miculata
, S･ 勾!gOPhylla, Sua edafr utic o s afo rmpla ntc over.
- Sa ndy s oils :Sa ndy s oils ha v ebe e nfor med o n ae olia ndepo sits･ T hey a redistinguished by
vegetatio nde n sity, wind r egi m e, Pre se n c e Of clay particle s, hydrology a ndthe thickn e s of
deposits･ P dmitiv es a ndys oils arefわu nd o nbarcba ns a nds a nd o n s and hu m m o cks. Pla ntc o v eris
absent
, or singleps a m m ophyte s c a nbefo u nd lere a ndthere.
25
Sa ndy br o w n s oils, the s oi且 horiz ons are noモ distin 如 shed】 軸 !
一
重音 - rev CO子鹿 舶 ･:､,[ sparse
ps a m m ophylous vegetation･ Sai
'
1dy soiis 鮎 ed by v egetatiol= 領那′e i;;I-!･ntb, of 呈o av.lly Sarld
gra n ulo m etry. Theya refo 皿 eda r o u nd m o vlng S a nds. The trac es oi
:hu n,i-u s ca nbe 山s細guished
at the depth of 15
- 25c m･ Pla nt c o v erisi
l
o m ed by Artemisia c ampestris･ L,vgelH nLSPa rtum ,
Thym ela ea microphylla, Arte misia herba-- l才Iba.
Sa ndys oils of lo a my s a ndgr an ulo m etry are confin edtolo wpla c es withinlargetr acts ofsand
du n e s. Thetr a c e s of hu mus ca nbe cle arlydistinguishedat the depthof 20
- 3 0c m. Plantc o vel･
c on sists of mym elaea mic r ophyvlla, Arte7nisia c a mpe stris and Ephe m e rae. The s e s oils a re als o
c ultivated.
La nd u s e
Theteritoryu nder c o n sider ationin cludes6c o m m u n e s:Sidi Ladjel, Ks arC hellada, Aim Ou s se ra,
Taguin e a nd Ze nin a･ 82 %ofthe te ritorie s are r angela nds (de s ert pa stures). T he syste m of
pa stu r e m a n age m e ntis &e e r a nging;it m ainly depe nds o nlm eteOr OloglCal c o nditio n s. T he
distri butio n of agric ultu ral lands o nthe m ain types of land u s eis gi v e nin Table 2.1.1. T he
dyn a mic s ofliv esto ck in fo tlr CO m m u n e Sis give nin Table 2･1･2･ During1 964- 1965, 45% of
she ep andgo atsperished･ T he re stor atio n ofliv e stock is alo ng pr o c e s s･
A bove that
,
in the mon ogr aph m e ntio n ed,thefollo w i nginform ation isgi v e nO nthe nu mbel
･
of
liv esto ck･ In c o mm u n eSidi Ladjel, 30,104she ep w e r e register ed in 1961, a ndtheir nu mber
r edu c edto13
,
600 in 1968. h co m m u n eA ha Ou s se r a
,
the s efigurestotaled 47,18 0 he ad in 1961
aJld only 22,800 he adin 1968･ The a utho rsindic ated thatforage r e s erves w e r ein s uffic e ntin
1968 be c a u s eoflo wpre cipltation s･ 也 this ca s ethe n o m ads m ade alo ngtr a n sbu m a nce withtheir
fa milie s a nd no cks.
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Ass e s s m e 狙せof訂a nge旦a m成 舶gF盈成魚蜜豆o 酌 .
Degr adatio n ofr a ngela ndsinthe regionis ca u sed byhu n3 a na ctivities andshoi
･tage of 触agein
7- 9 m o nths in aye ar. T he m ain fa ctors affecting degr adatio n of gra zi ng ia mds w erethe
follow ing:
1･ A bs e n c e ofa ratio n alsyste m ofp甲tu re utilizatio n,
2. Po or r eg n e r atio n of for agepla ntsbe c a u se ofs evel
'
e gl
'
azl ng,
3･ De str u ctiv epr a ctic e ofutiliz ation of Stlbaten acissim apla ntsfo rindu strialpu叩O S e S,
4. Burni ng O utfor age v egetation,
5. Utiliz ation oftre e s
,
shrubs a nd othe rpla ntsforfuel.
De s ertifl Cation m ap w a s n otc o mpiledduringthe mis sio noftheSoviete xperts. T hista sk w a s n ot
in cluded into the contr a ct･ So, w etriedto de velop a m ethodologytLSlngthe ge obota nic ala nd
r a ngela nd m aps a s w ellasthe ptlblished m o n ograph･ De s criptio n of e a ch r a ngela nd type s
in cluded:
- Do min anta nds ubdomin antplants,
- Topography,
- Me chanlc als oilc o mpo sitio n,
- Nam e s oftbe m ainpalatableplants, a nd
- Utilizatio n ofgra zingla ndsbydiffe re nt anim als(allspe cie s, she ep, go ats, c a m els,
ho rs e s)
- Se as on ofgra zing(alls e as o n s oftheye ar, winter, spring, s um mer, autu m n),
- Statu s ofr angela nds - degr e e of degradatio n(1it･ …tr a mplingdo w n
”
)bythefollo wing
categories: n otdegr aded, slightlydegraded, m oder atelydegr aded, s e v er elydegr aded,
v erys e v e relydegr aded,
- M ain n o 凪palatablepla nts,
- Pr odu ctivityof fo r age(indry血 atter):bad(50- 80 kgnla),little s atisfa ctory(200- 1 00
kgnl a), S atisfa ctory(200-3 00 kgnl a),go od(>300 kgnla),
- Totala re a o c cupied bythe r a ngelandtype,
- Totalv olu m e offbr agef♭rthe s a m e are a,
- Totalv olu m e of for agebyratio n alpa sture uiiliz atio n･
Palatabilityof fo r ageplants w a s studiedafte r che mical an alys e s ofgr e e nphyto m as s a nd o nthe
ba sis offieldobs e rv atio n s･ As a restLlt thefollo w i ngClas sific atio n ofplants w asde v eloped:
W ellpalatable do min a nt pla nt specie s:AかIblex halim u s, Su a eda fr utic o s a, Artemisia
herba- alba,
W ellpalatable ephe m岳ral pla nt spe cies: _ Trigo n ella polyc er ada, Papa v e rhibridum,
Astr agalu ssp･ , Sc orzo ne ra ale x andrina, Plantago n avaia, Erodiu m sp･ ' Le o ntodo n hispidulis,
Hellia nthem u msp. ,
M ode r ately palatable pla nt spe cie s:Sals ola tetra ndra, No ae a m ucro n ata, An aba sis
o r opedior um, Sua edafr utic o s a,
Po o rlypalatablepla nts :Stlbaten acissim a, Lyge u mspa rtu m,
No n palatable pla由s:Pega n um ha rm ala, Thym ela ea vlrgata, T. hirs ute, Stlba retorta,
Atra co)lis s e rrstuloides, Onopo rdon m acra ca nthu m, Eringl um triquetr u m, Alys sum
s e rpyllfoliu m, Pitu ranthus
.
a ca nthoclada, Asphodelu s micro carpu s, Aspa ragu s albu s, Atra co,lis
pr ollfe ra, Sc olym u shispa m ca, S. grandljlorus, Cir siu m echin atu m.
Thedegre e ofr a ngela nd degr adation w a sgiv e nin des criptiv e, butn otqu a ntitativ ecriteria. Using
all infわ- atio n glVen in the m aps and in the m on ograph, w edev eloped the cdteria fわr
a ss e s s m e nt of de s ellific atio n(Table 2･1･3)andproduced de s ertific atio n m aps. The r a ngelands
with 4 0 %a nd m o r eplo w ed la nd fo r agrlCultu ral us ec a n
,
tbe c o n sider ed asra ngela nds. In the
de s ertiflC ation m aps,the s ear e a s we reincluded into agn c ultura1 la nds.
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Table2.1.3
C riteriafor a s s e ss m e ntof de s ertific ationinthe Alge I1
'
.a nExperim e ntal Ar e a
C rite ria
De s ertiflC atio n clas s e s
Slight Mode r ate Se v el
･
e Verys e v e re
A丑n ual
pr odu ctivityof
fo rage,kg/ba
35 0- 20 200- 15 0 150- 100 <100
Agric ultur al de v e
1opm e nt, % of
thetotalar e a
<10 10- 4 0 40- 60 >60
No npalatable
Plants
Sm alln u mbe r of T hefollo w lng No npalatable No npalatable
Pega nu m ha r ma n o npalatable plantsplayan pla nts ar e v e ry
la, Thym elaea plants a rec o m- importa ntr olein abullda ntin
vlrgata, Stipa r e- m o m:Arte misia str u ctu r e ofphy- phyto c o e n os es:
torta c a mpestr e, Pega tocoenos e s: Pegan u m
nu m ha r m al , Pegan um har ma - har mala, Th.),m e
Atra co}lisproli- la, Atra cり)lis s e r lae ahir s uta,
fer a, A. humilis r atoloide s, Atra co,lis ser - ･
sip. Ca e spitosa Bassia m uric ula
ta, Euphorbia
luteola
ratuloides
Ac c ordingto Bots cha ntze v et･ all(1970)the following cla s s e s ofr a ngela nd degr adatio n we re
ide nti丘ed:
Not舶gr aded a nd sligh 也ydegr 盈ded r a ngeia nds
･
･
- Arte misia he rba- alba and SttbapaTV ljora
- Artemisia herba - alba and LJge um SPa rtum
- Ra ngela nds of halophyte s
- Ra ngelands ofhalophytes a ndjuicyhalophytes
- Arte misiahe rba_ alba
- Ra ngela nds of halophyte s
- Stlba ten a cissim a a ndArte misiaherba-alba
- Stipaten a cissim a
- Lygeu m spartu m,
- Stlbaten acissim aa ndpetrophitic s e mi-shrubs
M ode r ate且ydegr aded r a ngeia nds:
- Stlbaparv ljora a nd Poabulbosa
- Arte misia he rba -alba a ndPistacia .atlan tica
- Petr ophytic s e mi-shrubs a nd halophyte s
- Lygeu mspa rtum a nd Artemisia ca mpe stris
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SeveTe且ydeg訂盈de過 w a m酢温鼠取曲: .
- No ae a mu c ron ata
- Petr ophytic s e mi-shlubs
- Ps a m m ophyte s
- Halophyte s a nd AtrlPlexgla 乙LC a
Ve rys e v e r e丑ydcgF aded Fa nge且a 皿ds :
- Stlbatena cissim a, Lyge u m spa rtLi mandpetrophytic s emi-shr ubs
- Arte misia he rba - alba, Stlbaten acis sim a, petr ophytまc and halophytic semi-shr ubs
- Lyge u mspartli ma ndSalsola v ermiculata
W ithin the e xperim ental ar e a, w ate rer o sio ndev elops o nhighplain s and o nfo othills of lo w
m o t mtain s･ The e roded ar ea s are o v e rg azed ra ngela nds ofclay a nd lo amy clay s oils･ Degraded
r a ngela nds c a n n ot be r ehabilitated witho ut applic atio n of spe cial m e asu re s on pasture
m elior atio n. h ca s e ofs e v e r e er o sio n
,
thepr o c e ss ofv egetatio ndegr adationisilTe V er Sible. The
So viete xpertsfoundthatthes e er odedr angela nds oc cupied abo ut80,000 ha,
Wind er o sio n w as registe r ed o n s andys oils. The affected ar e a o cc upied 20, 00 ha. in 1970.
M oving S and du n e s a nd du n eshalf-stabiliz ed by v egetatio n o c cupied c o mparativ ely sm allare a
(about2･5 % of theterrito ry u nderthe c o ntra ct). But, asthe expe rts sai d, the siz e ofthe are a
w o uld in cr e a s ein futu re u nde rtheimpact of hu m a n activitie s･ So, they reco mm e ndedtaking
specialm e as u r e s o n s a nd m elioratio n.
intr oductio n ofpa stur e r otatio n, astheSo vietexperts s aid, c an r edu c ethe risk of des e rtific atio n.
Re c o rr m e ndatio n sde v eloped for r a ngelands ofArte misia pla nts ar eglV e nin Table 2.1.4. The
syste m ofr otatio n algr a zl nghad 5ye ars cyle. Butpr actic al applic atio n of th is syste m, as any
othe rre c o m m e ndatio n
,
is v erydifficultu nderthe c onditio n s ofn o m adiclive stockrising･
Table2.1
.
4
Gr a z lngSyste mfor e xploitatio n ofArte misia spe cie s r a ngela nds
(V ･ Botscha ntse v, et al., 1970)
Ye ars
Spring Su m m er Autu m n W inter
ⅠⅠ.I IV V VI V II V III IX X X IX II Ⅰ ⅠⅠ
First * * ＋ ＋ ＋ *
Se c o nd * ＋ ＋ ＋ ＋ *
T hird * * ＋ ＋ ＋
Fo rth * ＋ ＋ ＋
Fifth * * ＋ ＋ ＋ *
Note: ＋prln CIPalgrazlng, - Zer Ogr aZlng,
*
gr a zl ng Ofephe mer alpla nts･
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2.2 LJ畳わya皿 ExpeT畳m e 皿☆a乱Area
phvsiography a ndzo nlng
The Libya n experim e ntal a r e aislocated in the Ce ntr al(Pastu re)Zo n e of Libya within the
c oordinates:30
o 07.5t - 31o OO' N, 18
o 30I - 20o 22.51 E. The territo ry u nde r c o n sider atio n
stretche s200 km fio m w e st to e a st, a nd in theform ofahalf- m o o nitbol
･de rsthe southe rnGulf
ofSirte. The wi dthofthis stripis15-30 km .
Itisdryla nd withpoor rainfallv al
'
ylng &o m 160m m in Zuveitin ahto 90 m m in FJI Agheila.
Topogr aphyis m aritim eplain o r slightly u ndulated 瓜at withblo w n s a nd du n e s･ Solol]Chak a nd
c r ust ar e s c atter ed a m o ng du nes a nd in lo w ele v atio n s. T he are ais m ainly c o v er ed with
Quate m arydepo sits, a e olia ndepo sit?withc arbo n ate a nd lim e sto n elayers･ S aline depo sits ha v e
bee nfo u ndin closeddepre ssions. Plio cen edeposits ar e c o m m o nt the s o uth fr o mAI Agheila.
T hey are repre s e ntedbyclay, s a nd, gra v ela ndlim e stone･ Depo sits of middle M io c e n e ar etobe
fo u nd aro u nd AI Agheilato the s o uth of Raps Le m u r a nd Al Agheila･ T hey co n sist ofs a ndy
lime sto n e a ndgypsie s Shells. T heplain c a nbedivided intothr e e s m allergeo m o rphologlC u nits :
- A c o a stalplain with s a nd dun e s, o鮎 n v egetatio nle ss, depr essio n sfilled withs olo n chak
a nd o utc r ops ofc a rbo n ate c ru sts,
- A c e ntr alplain with s m all ri dge s ofc o ntin e ntal s a nds a s w ella slarge depr e ssio n swith
s olo n chak;
- A m ore ele v ateds o uthe rnplain repre sented bys m allo utliers ofTe rtiary pe riod, which rise
30- 40m abo vethe s u rr o u ndingterito ry.
The follo wings oils ar efo u nd inthe a re a(L L. Shisho v, L. S. Pa ntele e v, 1981):br o w narid,
br o w n ari ds alin e
,
s olo n chak
,
m aritim e s a nds a ndlitho s ol. Br o w n aridslightlydiffer e ntiated
s oils are fo rm ed o n sa ndy depo sits. Allsoils ofthistype ar e char a cteriz ed bylight te xtu re,
&o mlightlo a myto s a ndy. T he m ajo rdistinguishingfe atur e ofthe se s oilsistheirbr o wn a nd
ye11o wish br o w n c olor, str atified upperho rizon , a nd w e ak hu m u scolo ring ofthe eluvial
horizo n･ The s e s oils ar efo r m ed asho m oge n o u s m a s ses or c o mbination of
､
comple x es with
s olo n chak o n s mo oth te rrain, a nd with litho sols on r olling plain. Litho s ols are w e akly
de veloped, v erystony shallo w s oils(upto30c mthick). They ar efo rm ed o nfirm sto n e r o cks･
Depe nding o nthe c arbo n ate c o ntentinthepr oflle, they are dividedinto c a rbo n ate a nd n o n
-
carbo n atege n e r a.
T hefollo wingclim atic z o n es c a nbeide ntified inthete rito ry of Libya(A. Fa ntoli,1969):
1. Co astalz o ne str etching alo ng也e Mediterra n e 弧Se ain whichn o r血 Ⅶind a nd bre e z e a re
COⅡ 皿 O n;
2
. Steppe zo n ein which distinguishingfTe ature s ofthe c ontinentalclim ate appe ar;
3. Tr a n sitio n z o n ebtw een steppe a nddes ert;a nd
4. De s ertz o n e withchara cteristicde s ert clim ate.
Char a cteristicfe ature s ofthe clim ate of Li bya,tothe n orth of Saha r a aregiv e nin Table2･2･i･
Table2.2.1
The m ain clim atic fe atu r e s ofthetemito ry of Libya(A. Fa ntoli, 1969)
Clim atic z on es
M e a n a n n u al Me a n a n n u alpre- Nu mber of days
Te mper atu re cipitatio n, m m withr ain
Co astal 14o 15 0 25
Steppe 15 - 20
o 100 10- 15
Tr a n sitio n 20o 75 10
Des e rt 20o 50 6
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Clim atic s e as o n s ofthe ye ar do n ot cohlCide with c ale ndarse a･s o n s(wintel
-
,
SPrまngリ SもIm m er,
a utu m n). Fo rthete ritory of Libya,Itothe n orth of Sahar a w eca ndis血guisho f＋Liytw o s e as on sof
the ye ar:winte r, which is c o ol a nd w et, s um me r, which is hot and dry･ T he m e an le ngth of
wintertotals 128 days(N . G. K harin, 1988).
…
Thefin e w eathel-
” is achar a cteristic featu re of
s um m e r. This w e athe risfor m ed u nde rtheimpa ct ofthehigh atm o sphel
'icpr e sstire lo n e, Which
in clude sthe Mediter ra n e an a nd No rth A 丘ic a. The airtempera紬reishigh. W e athe rin winteris
fo rmed bycyclone s, which b ringc o ola nd w etair fro mNorth Atlantic a nd Europe･
Libyais a co untry ofstr o ng winds･ W inds ofv elo city3 m/s e e and m o l
･
e are register ed for200
daysperye ar. Dryhot wind, kn ow n as
‥
gibli
‥
,
blo wingfro mSahar a o鮎 n destr oys agrまC ulttlral
cr opsin o n eday.
Vegetation a nar a ngela ndsI
Vegetatio n ofthepastur e z o n ehad be e n studied bySo viet e耳pertSin 1980
- 1982(N･ G･ Kharin,
etal･
,
1980)･ Vegetation a ndpastu re m aps w e re
.
co mpiledon thebasis of fleldstudy･ Table2･2･2
sho w sthedistributio n ofdomin a nta nds ub-do m in antspe cie sindifferenthabitats
Table2.2.2
Distri butio n of do min a nts a nds ub-do min a nts ofthePa stu r ezo ne v egetatio n o n
diffe r e nts oils(N. G. E harin, etal. , 1980)
Pla ntspe cie s
Soils
Mari ri- Br o wn Solo n- Br o w n Cr u sts Litho-
m e
s a nds
ari d
s alin e
chak ari d s ols
An abasis artic ulata. E D S D S S
Arthr oche m u m
glau cu m E S E D
Atriplexhalim u s S D S S
A. q1011is S D
Ha mm ada
schmitian a S S E D
H. scoparia E D
Haloc nem um
srobilace
.
u m E D
Salsoladeliliana E S S D S D SD
S.s chw einjTu rthii S D SS
S. teiragona SS E D S D S S
Suaeda m ollis E D E D
S. pruino s a E D S D
3 2
Table2
.2.2
Distributio nofdomin a nts a nds ub-domin ants ofthePa stu re z o lle V egetation
o ndiffe re nts oils(N･ G. K harin, etal., 1980)(co ntin u ed).
Plantspe cie s
Soils,
Mari rim e Br o w n Solo n- Br o w n C m sts Lith()_
s a nds ari d
s aline
chak ari d s ols
Tr agam ･L m n udatu m S D S D S S
Ai･temisiain c ulta E D
A. m on o ste r m a S D
Euphorbiapa r alia s SS SS
Fr a nkenialae vis SS SS
Am m ophyla
littoralis S D
Lyge u m spartu m S D E D
Stlbalaga s c a e S D
Stlbagro stis
Punge n S E D
Gym n o c a rpus
deca nde r S D
Reta ma ra eta m E D
Asphodelu s
m r O CarPu S E D
Limoniastru m
m onopetalu m EI) E D
Lim o niu mpln OSu m S D
Lyciu m e u ropa e u m S D SS
Thym ele ahiyTS ute E D
Piura niho s
tortuo sus S D
Nutraria retu s a SD SS
Zygophyllu m - albu m S S SS ES
Note:
Thefollo wing abbr e viatio n s a re u sed inTable2･2･2:E D - e u rytopicdo min a nt, E S- e u rytopic
s ubdo min a nt
,
S D ” te n otopicdo min ant, SS- ste notopIC S ub do min a nt.
33
Tw otype s of m aps w er epr epal
･
ed bythe expeれs of也e So'㌔一,'i=3t SGi卜L:
1
,c (
,
･-iて唱ユ(-'Ja皇巳瓦Pediton:
vegetatio n m ap, scale1:50000(N. G. K ha rin, et all , 1 98 0)a 甘ぇd r叩?
'
eri箆ndpr odtletiviもy m ap at
the s a m e s c ale(Yu･ A･ A br a m o v, et al･, 198 0)･ T hispl
l
Oje ct w竺s i
-
e aliz ed unde rthe 如da nc eof
Pr of･ L･ Shisho v a nd Pr of･ N ･ K harin･ Gr a zi nglands ofthis regl O l〕 W ere disti nguished a c c ording
to the m ethodologyapplied in the form er U S S R. Ⅰn partic ula r, the 呈ege nd ofthe r a ngela nd
pr odu ctivity m apincludedthefollo wingtaXO llOmic units:cla s ses, s ubcla s s e s, gr o ups a ndpa sttlre
type s(lastwith m odific atio n s)･ T heprin cipalm appingu nitofthegra zingla nds w a spa stul
'
etype,
r e c ogniz ed by tw o or thr e edo mina nt for age pla nts･ 王n ge neral, 95pa stur e types w ere
distinguishedinthisproject.
T hre e clas s e s ofr a ngela nds w e redistinguished inthe ra ngelandproductivitym ap:
1･ Shr ubbya ndgra s syr a ngela nds o n m aritim e a nd co ntin e ntals a nds,
2
3
Slr ubby, s emi - shrubbya王1dgra s syr a ngela nds o nbr o wrladds oils, cr u st a ndlithos ols,
Shrubby - s e mi-shrubbyra ngela nds on s alin e s oila ndhydr o moTPhic s olo n chak.
Asisknow n, live sto ck c o n s u m e sfo r agepla nt spe cie sin diffel
'
e nt w ay. Pr efe rable c o n s u mptio n
of fo r agepla nts acc ordingto obs e rv atio n s ofthe So viet e xpe rtsin thefield is gi v e nin Table
2.2.3.
The s e c o nd chara cteristic ofpalatabilityin clude spr efer e n c e ofc ons u mptio n offor agepla ntsby
differe nt amim als･ Ⅰ･ V ･ Larin(1952)propo s ed 6 - gr ades ofs c ale for a s s e ss m e nt ofpla nt
palatabilityfo rdiffer e nt spe cie s. It sho uld be me ntio ned her ethat this cla ssific atio nis m or eor
les s
,
being cha nged a c c o rdingto differ e nt s e a s o n s ofthe year, statu s ofpastu re s a nd s upplyof
fo od･ h s o m e c as e s a nim ls c o n s u m ede v e npoisonou sPla nts･ Ho wever, we glVethis sc ale :
5･ ex celle ntly palatablepla nts - co n s u m edflrStu nderlo c alc o nditio n s, o鮎 n withe age rn ess;
theyare
"
ta sty pla nts
”
,
4. w ellpalatablepla nts - alw ays co n s u m ed,
3. s ati占factory palatablepla nts - alw ays c o n su m ed onlyaRe rtheflrSt tw ogr o ups(5a nd 4)have
be e n u s ed
,
2･ le s stha n s atisfactorily palatablepla nts - c onsum ed o nlyafterthefirst thr e egroups(5,4 a nd3)
ha vebe e n c o n s u m ed
,
1･ po orly palatablepla nts - r ar elyc o n s u m ed,
0･ n o n- palatableplants.
Theplants ofthe5
th
grade ar epr a ctic allyabs e ntinthePastu r e z o n e of Libya･ T he m o stc o m m o n
for ageplaJltS C On S u med byallamim als(c a m els, sheep andgo ats)arethefollo wing(gr ade s4- 3):
Shrtlbs:Anabasis o r opedioru m , Echio chillo nfruticos u m, Gym no c arpus decande r, Ham m ada
s chmittian a･ H･ s copa ria, Lyciu m eu
.
ropa e u m, No ae a mu cronata, Periploc aangustlfolia, Sals ola
longlfolia, S･ tetrago n a, Su a edapru lnO S a, Ta m arix
.
aTP
lexic a ulis;
Se mi-shnlbs: ArByr Olobiu m u mljlorum, ArtemlSla in c ulta, Helia nthem um kahiric2i m, H.
virgatu m, Salsola delilia na, Traganu m nudaiu m;
Pere n nial herbs : Achille a sa ntolin a, Am mophyla microc arpus, Astragalu s alexa ndrin us,
Ce nta ure a glaucophyllu m, Lotus c retic u s, M alva silve stris, Medicago s aliv a, Polygon um
equisetlfo rm e, Stipalaga s c a e;
Ann tl as:Asphodelus tenu lfoliu s, Asiragalus asteria s, A. sin aic u s, Atra c砂Iis cardu u s, Br om us
r ube n s, Cuta ndia dichoto ma, H iFPOC rePibicantorta, Hordeu m lepo rin u m, Huss onia pin nata,
Ko elpinia lin ea ris･ Medicago la ciniata, Saviguya lo ngiso,la, Schism LLSbarbatu s, Trigo nella
m a ritim e, Vicia pe regrln e.
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Table2.2.3
Preferable c ons umption of fo r agepla ntsbylivestock(Yu･ A . Abr a m o v, etal., 198 0)
N Na m e ofpla nts Pr eferable c o n s u mptio n
1 An aba sis a rtic ulate Byca m els
2 Arthroc n e mum gla uc u m By■c a m els, she ep a ndgo ats
3 Atrlble xhalim u s Byc a m els, she ep a ndgo ats
4 A. m ollis By ca m els, she ep a ndgoats
5 Halo cnem u m str obila c e u m Byc a m els she ep a ng go ats
6 Ha m m ada schmittia na Byc a m els, she ep a ndgoats
‾
7 H･ s c oparia Byc a m els
‾
8 Salsola s chw einj:u rtii By ca m els, sheep a ndgo ats
9 S. tetr agona Byc a m els
10 S. tetradr a Byc am els
ll Su a eda mollis Byc a m els
12 S. pr uin o sa Byc a m els, she ep a ndgo ats
13 Tr aga num n udatum Byc a m els, she ep a ndgo ats
14 Arte misiain cults Byc a m els, she ep a ndgo ats
15■ A. m onospe r m a Byc a m els, she ep a ndgo ats
16 Eupho rbiapa r alia s Notc o n s u m ed byany amim als ､
17 Fr a nkenia pulv er ule nta Not co ns u m ed bya ny a nim als
18 Am m ophylalitto ralis Byc a mels
19 L
_vgeu m spa rtum Notc o n s u m ed bya nya nim als
20 Stipalaga sc ae Notc o n s u m ed bya nya nim als
21 Stlbagrostispu nge n s Notc o n s u m ed bya nya nim als
22 Gym no c arpu sde c ande r Byc a m els, she ep a ndgo ats
23 Retam raeta m Byc a m els, she ep andgo ats
24 Asphodelus micr o c a rpu s Notcons u m ed bya ny a nim als
25 Lim oniastru m m on opetalum Byc am el革
･26 Limo niu mpruin o su m By c a mels, sheep a ndgo ats
27 Lyciu m e u ropa eu m By ca m els
28 Thym ele aehirsute Notc o n s u m ed bya ny a nim als
29 Pitura ntho sto rtuos us Byc a m els, she ep a ndgo ats
30 Nitra ria r etusa By go ats
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Po orly palatablepla nts a rethefollow mg: ･
S払T 切bs.A Nitraria r etu s a, Reta m ara etam .
Se mi-shFⅦ払s:Artemisia m ono sper ma, Atriplexgla liC a, C he nole oides a r abic a, Frankenia lae vis,
Halocn em u m sirobilac e u m, Lin a ria a eglbtic a, Re au m u ria v e r mic ulata;
Pe r e 汲nia且払erbs:Pancratiu m miritu m u m, Salviala niger a;
An n Ⅶa丑s.･ Sals olainermis, S. ka r olin a, I:r a chvniadista chva.▲/
No n - palatablepla nts, se ver alplantspe ciesbelongin the m, e ･g:
S hT Ⅶbs:Thym elae a hirsute;
Pere n nial he rbs:Arisaru m v ulgar e, Ca rdu n c ellu serio c ephalus, Citr ullu sc olo cynthis, Echin ops
splnO SissimLiS, E7yngiu m ca mpestr e, Eupho rbiapa ralias, Haplophyllu mtube r c ulatum , Her nia ria
hemiste m o n, Junc us ac utus, Pegan u mha r mala;
An n Ⅶa且s:A donis mic r oc arpa, An agallis arvensis, Cakile a eglPtic a, Calendula a r ve nsis,
Halopeplis a mplexic a ulis, Mes embpyanthe m um n odljlorum , Papa v e rhybridum
Chemicala n alysis ofpla ntphyto m a ss c a n e xplainthequalityof fo r age a ndpla ntpalatability･ For
e x a mple, c o m m u nitie s of Retam a raetam a r ethe m o stprodu ctiv ein thePastu r ezo ne . But this
pla nt c o ntain s the follo wing alkaloids(J, E, Sa xto n, 1974): cytisine, reta min e, spartein e,
ther m opsin e, etc･ Cytisin eis a vir ule ntto xin c ausingliv e stock vo ming, c o n vulsio n s a nd de athby
s uffo c atio n･ Ac c ordingto G, Gintzbu rger, F･ Hor s c z a n uk a nd P. A . Hu xley(1977),thisplantha s
abitterta ste and itis n o xious whe n c o n s u m ed byliv e sto ck inla rge a m o u nt.
An in slgnific a nt c o ntent ofglyc o side s w as r egiste red in Nitraria retu sa, Lyciu m eu r opa e um,
Ha mm ada s chmittian a a nd Su a eda m ollis･ Btlt thatdo e s n ot affectthequ ality of fo r agebe c a u se
the shareofthe se sp,
e cie sintotal fo r age r e s e rv eis n ots ogr e at･
T he
.
total am o unt ofs elemiu min abo v egr o u ndphytom as s v arie s鉦o mO･05to O･68mg perkgof
dry m atter･ Askn o w n, s elemiu minfo r ageis u s efu l fo rits c o ntentdo e s n ote x c e ed O･1 mgper1
kg･ Its minim u m c onte nt w as r egiste red in Sals ola tetr andr a(gr o wth), m a xim uT
- in LJigeum
spartu m(no w ering)I In ge n e r al, the co nte nt ofs ele niu min 也is ra ngela ndtype lS n ot to xicfor
liv e sto ck.
Dese rtlJicatio”I
Accordingtoinfo rm atio n&o mthe M inistry of Agric ultu re, 1n 1968 &o mthetotal agric ultu ral
land plow land(irregularly u s ed) oc c upied 58.6%, per m a n e nt crops 3.5 %, m e ado w s a nd
gr as sland(ofpo o r state)32･1%, for e st l･6 %, otherla nds 4.2%. As this age n cybelie v ed, the
basicfa ctors ofer o sio nin cluded dr o ught,te xtu r e ofs oil, a ndtopographyofagric ultu ral 1a nda nd
a ctivityofpeople.
Soviet Soila nd Ec ologic alExpeditio n c o nductedstudy ofvegetatio n a nds oilsin Libyain1978-
1980･ Thr e etype s ofs oile r osion w e r eide ntified.A w ate r, wind a nd co mbinatio n of w ater and
wind･ W ate r e r o si n w a s c o m m o ninJebelal A khdar upla nd, and wind er o sio n w a s r egister ed in
JeffaraPlain and inthepastur e z o n e. co mbinatio n ofw ater a nd winder o sio nis a char a cteristic
fe atu r e ofJebelal Nefus a upland･ So viets oils cie ntists, u ndertheguida n c e of Prof･ L･ L･ Shisho v
distinguished thre ecla ss e s of w ate re r o sio n a nd fo u r clase s of wind er o sio n. T he er o sive
pr o c e ss e sha v eledtothe decr e a s e ofs oil fertilityinla rge are a sdu etolo ss of hu m u s, nitroge n,
phosphoru s,pota s siu m, addtr a c ele m e nts.
W ate r er o sio nisthe m ostse v er o nJebelal A khdar a nd JebelalNefusa upla nds･ W ater er o sio n
inthefo rm ofshe etno od is co m m o ni AI Beida are a a nd o nthe c o astalplain･ Gullyero sionis
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de veloped espe ciallyon slope s of Jebelal Ne氏1S a, Whe reslopes aredis se cted byr ain rills(1 m in
depth)and by gullie s(1-10 m indepth).
Dev elopm e nt of wind e r o sion o n Jeffar aPlain is stim ulated by the light s oiltextu re,
predominanc eflne and m ediu m sa nd(60- 90%), abs e n c e ofaggr egatio n s a nd low hu m us content
(lesstbaI-0･5 %)inthe uppe r s oil horiz ons･
Plant co v e r ofthe Ce ntral Zone of Libyais cha nged undertheimpa ct orhu m a n a ctivities:
overgra z lng, Cutting shrubs for fu el, c o n stru ctio n of ro ads, m o v e ment of vehicle s a cro s sthe
teritory, beyond ro ads, etc . (Figu r e2.2.1). The mo st c o m mo nplants ofthe Pa stu re z o ne of
Libya areindic ated in Table 2.2.3. T heychar a cte rizediffer e ntcla s se s of de s e rtific atio n.
Av ailabilityofw ater re s o u rc e s a ndpla ntpr odu ctivity ar ethe m ainfa ctorsin utiliz atio n ofla nd
forgr azlng･ Largetra cts ofla nd inthe w e stpart ofthePa stu r eZo n ede v oid ofw ate r re s o u rces
are gra zed m ainly l n C o ol w et s e a s o n, whe r e a sgr a zl ngla nds ar o u nd s ettle m e nts a nd w ate r
sourc e sin the c e ntrala nde a ste mpartsbfthereglOn are OVerStO Cked allyear ro u nd.
Moder atelydegradedgr a zi nglands a redistributed inthe c e ntr al a nde aste rnparts ofthe regi o n
u nde rc o n side ratio n･ T his stage ofpa stu r edegr adatio nis cha r acte riz ed by the do min a n c e of
po o rlyspe cie s, withclim a x spe cies as s ub-do min a nts. Thes erangela nds a r einten sively u sed all
ye ar round(Figure2.2.2).
Severelydegraded r a ngela ndsin clude, fir st ofal the com munities ofHa mm ada schmittiana -
Asphodelus microcarpu s. Pr e s e n c e ofAsphodelus mic ro c a rpusis anindic ator ofs e v e regr a zi ng
landdegr adatio n. In c a s e of 2- 3 s u c c es siv edry ye ar s, s eve rewinde r o sio n c all o c c u rinthe s e
habitats. Co m m u nitie s ofThym ela e ahirs ute w er etheindic ato rs ofs e v e rela nddegr adatio n. T he
pro c e s s ofgr a z ingla nd degr adatio n c a nbe characteriz ed bys u c c e s sio n ofplantc o m ‡n u nitie s. On
sanddunes adjacent tothe sho relin e,thefblo w l ngdyn a mics ofv egetation ar e obseⅣ ed:
m obile s and du n e sde v oidof v egetatio n ±; Am m ophyla littoralis ～ Am m obhyla littoralis,
Atriple xhalim us, Zygophyllu m albu m. On s a nd du n es at s o me distanc efrom the Se a, the
s u c c e ssio n ofpla nt c o m m u nitie sde v elops a c c o rding to 血e fbllo w l ng patte m S: m obile s a nd
dun e ss Stipagr o stis pu nge ns与 Stipagr ostis pu nge ns, Reta m a rdeta m 与 Rem a ma ra ela m,
Stipagr o stispunge n s, CJPe r u S C aPitatu s.
Inthe we ste rnpart ofthePa stu re z o n e, the s u c c e s sio ndev elopsinthefbllowl ng W ay:Thym ela e a
hirs ute, Ephem er a e～ Thym ela e ahirs ute, Asphodelu s micro c arpus, Lyge u m spa rtu m 与 Ltgeum
spa rtum, Stipagr o stis pu nge ns, Asphodelus mic r o ca rpu s
.
- Stipagro siis pungens, Asphodelu s
micro c arpu s -
- Asphodelu smic r o c arpu s, Echoum s eric eu m
～
- sa nddevoidofvegetatio n･
Large shrub Retam a raetam w a s c ut fTo r fuel, so its ar e a s w ere c o n sta ntly de cre aslng･
Co m m u nitie s of Reta ma ra etam - Stipagr o stispunge n s o n c o astals a nds w ere v ery spars e･ As is
kn o w n
,
rege n er atio n ofthis shrub w as v e rydiffic ultbe c a u s e ofp o r seedge r min atio n･
Ve ry s e v er ed gr aded r a ngela nds in cluded c o m m u nitie sofAsphodelu s micro carpu s with c o
-
do mina nts of Stipalagas c ae, Ha m mada scoparia a nd Ha mm ada s chmittiana･ As s o ciation s of
Thym ela ea hirsute - Asphodelus mic r o c arpus a nd Thym ela e ahirsute
- Lyge u m spartu m als o
belo nged in this catego ry･ Se v ar al othe rpla nts ofpo o rfo r age qu ality are also found he re, for
e x a mple:Lim o niu mpruino s um , Re a m uria vermiculata, Echinops spino s sisimus, Salvialonigera,
Filagode serto r um , etc. Rehabilitatio n ofthe s ela ndsispo s sible onlybyartific alregen eration･
In s eyer alhabitats, de n sity(the pr ojectio n cov er)ofpois o n o u spla nts r e a ched 25
- 50 %of
m appingu nits o nthe a c c o u ntofA donis microca rpa, Euphorbiapar alias a nds o me other spe cie s･
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T he s egr a zingla nds are da nge r o u sfわrlive stock･ D uetothis, winter a ndsprlng gra z ing Oftbe s e･
raI唱ela ndsis n otre c o mm e nded･
se v er alpatche s of wind e r o sio n appea red inthe w e ste rnpart ofthe Pastu rez o n e･ De c r e as ein
den sity of Lyge um spa rtum wa s registered inthes ehabitats･ T hisplant, being･the edific ator wa s
repla ced by Pitur a ntho stortuos us and otherplants of lo w teclm ic al a nd for age v alu e･ The m ost
co m m o nplaJlt c o m m u nitie s ofthe Pasture Zo n e, theindicators of de s ertific ation are given in
Table2.2.4.
Table2.2.4
plantc o m munitie s,theindic ato rs ofde s ertifl C atio n ofthe Ce ntr al Zo n e ofLibya
Cla ss e s ofde sertific atio n
Slight Moder ate
- Se v er e Ve rys e v er e
As s o ciatio n s: As s o cia土io n s: As s o ciatio n s : As s o ciatio n s:
Sals olatetr andra, S. Sals ola delilia n a- Thymelea Thym ele ahirs uta
Tetra ndr a＋Su a eda Thym ele ahirs uta; hirs uta - - Ha mm ada
pruin o s a, S･ tetr a ndra S. delilia n a
- Ham m ada s co- s c opa ria, T.
＋ Su aedapruin o s a＋ Tr aga n u m n udatum paria - M ixto- hirs uta - Lyge u m
Mixtoherbos a, S. te - Sals olatetra ndr a- herbo s a, Thir- -spar u m, T.
trandra ＋ Suaeda Zygophyllum s uta - M ixtoher- hirs uta r4asphode-
m ollis, S. tetr a ndra ＋ albu m, S. tetr a n- ‾bo s a, T. hir s uta lu s mic r o c a rpus
Ham mada s c opa ria, dra - Sals olade- -Stipalagas cae
S. tetra ndra ＋ An aba- lilia na - Su a eda ＋ M ixtohe r-
si? articulata; pr uin o s a, S. bos a, T. hirs uta -
Sals ola delilia n a十 tetr a ndr a - Echio chilo n
Hah2mqda s c oparia,
S. deliliana ＋
Ha m m ada
s chmittiana,
S. deliliana - Su a eda-
m olis, S. delili-
a n a- S. tetrandra ＋
Suaedapruin o s a,
S. delilian a-
Traga n u m nudatu m
Sals oladelilia n a Frutic o su m
W e ha ve de veloped c rite ria fo r as s e s s m e nt of vegetatio ndegr adatio nin the Pa stu r e z o n e of
Libya;theyaregiv e nin Table2.2.5.
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Table2.2.5
Criteria 払r a ss e s s m ent ofvegetation degr adatio nin Libya
Criteria
De s e rtiTIC atio n cla s s e s
Slight Moder ate Se v ere ･ Very
Se v e re
Totalpla ntc o v e r ofpere nnial
plants, %
25- 30 20-■25 15 - 20 10- 15
Perc entage ofc o v e r age of
no n-palatable
<5 5 - 15 15- 30 30- 50
Maxim um seas onalpr oduc -
tivlty Of drym atterphyto-
m a s
,
kg/ha
250- 300 150- 200 100- 150 100- 150
2.3 La nd Degr adatio nin Libya - a Retr o spe ctiv eVie w
Northe rnA fric ais a reglO n Wherethe ancientcivilizatio n sno u rished. The a n cie ntcivilizatio nin
Egypt w as de eplyr o oted into 3-4 mille n nia B.C∴ a ncie nt Carthago, destr oyed by Ro m a n sin
B･ C･ 2,000ye ars ago. Libya was agranary of Rom a nEmplre;irrigatio nfarmlng dev eloped at
that tim ein s e ver alpla ces of Northe r nA frica a nd Ne arEast. Produ ctivityofa n cient agric ulture
was v e rylow be c a u s eof backw ardte chnique and s oilsalin z ation (C.R. de Kimpe and B. P.
Warkentin
,
1998).
The tra c e s of hu m an a ctivitie sha v ebeen conser v ed o nthete ritory ofthe modern Libya. T hree
a n cie nt cities‥Leptis Magn a, Oea(Tripoli)and Sabrata w er ethe c olo nie s占fthe Ro m an Empire
(R･ G･ Go odcbild, 1959)I The agric ultur alpr odu cts a nd bla ck sla v e s w eretr a n sportedto Ro m e
from Leptis Magna･ That w as abigharbor, and m o r etha n60ships c o uld be rthatits m o orings
sim ulta n e o u sly! The city Of Leptis Magn a w a sde stroyed sev e raltim e sduringthelo nghistory
a nd reviv ed again and agaipfro m the s m oldering r uin s(Figu r e s2･31 and 2･3･2)I Bedouins
fin allyde str oyedthe cityl ntheX IIce ntu ryA. D .
Land degr adatio nin No rthe m A fricais alo ngbistodcalpro cess. T he proble m ofs oilero sion
e xisted her ealr eadyin an cient tim e s, duringthe rules of Gre eks and Ro m a n s. Several banks,
dikes a nd e mbankm ents wer e c o n stru ctedduringthisperiodto c ontrolthe s u rfa ce runoff bydry
agric ultu re. So me ofthese str u ctures are u sedtillthe presentdays. Itiskno w nfr o mhisto rical
so ur c es that are as of Leptis Magn a a nd M is u r at wer ethe gr an aries ofthe Ro man Emplr e.
Agricultur alprodu cts w e r etra n sported fr om the se are a sto Ro m e(J,P, Ga ru a, 1954).
Ac c o rdingtoinve stlgatio n s c o ndu cted in LibyabytheSo vietSoi ト Ec ologic al Expedition, s oil
ero sio n of diffe r entinte n sity w a sregiste red on 80 %ofthe studieda re a(N . G. K harin, 1988). In
the Jabal al Nefus aM o untain s w ater ero sio nde v elops unde rthe impact of u nfit syste m of
agric ultu re(Figu re2.3.3). Itshould be m entio n edthatolive s we replanted here on terra c e s a cro ss
slopesduringthe rule of Rom ans･ Atpre sent tim e, olives ar epla nted witho ut m akingte r ac es,
and the spa c e sbetw e en the tre e r o w s ar e c ultiv ated with wheat a nd barley. This syste m
aggrav atedgullyero sion on the m o untain slope s.
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Figu r e2･2･1･ Arte misia c a mpe stn
'
sin v ery se v e relydegraded r angela nd
(PhotobyN. K harin).
Figtlr e2･2･2･ Atriple x m ollisin the stage of flo w e ring(PhotobyN. K harin).
Figu r e2･3.I. Ruin sof Leptis Magn u m. Fo r u mM agn u m(Photo byN. K harin).
FigtLr e213.2. Ruin s of Leptis M agn u m. The the ate r(P hotobyN. K harin).
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W ind ero sio nis c om m o nin the whole te rritq ry of Libya, exc ept for s o m e sm allarea sin
m o u ntains. Sa nd dun es ofthe c o a stal beltinJefaraplain and in ths Ce ntralz one ofthe c ountry
a rem o v ed and c o v e r cultiv ated land_ In nearbythe whole co untry, e ro sio n wind(s o called
‥
activ e wind”)is obs e r v ed for 200- 220days ayea r. Activ e wind is wind with やelocity of 3
mノs e c and m or e. T his windca ntra nspo rts oilparticle s･
Degr adatio n ofthe vegetation c o veris also a cha ra cteristic of land degradation in Northem
A fric a･ Probably 10tho u s a nds years ago, as historic al science said, so c alled
u
produ ctive
ec o n omy
如
Ⅶbicb in cluded agric ulture a nd liv estock appeared･ Hllm a npre ssu reO n e nvir o nm e nt
be ca m e stro nge r･ Ancientpopulatio n w a sable at thatr e m ote tim eto u s e m a ny pla ntspe cie sinits
pra ctical a ctivitie s･ Botanicalglossary ofs o m eprlmitiv etribes c ontain ed about o n ethous and
te rm s･ People u s edplantsforho u s econstru ctio n, a sfu ela nd fo r ageforliv e sto ck, a nd later
- for
m edic alpurpo s e s･ Goats w er e仕1e m o stda nger o us anim altothe envir o n m e nt･ T hey cla mbe red
on ste ep slopes, climbed on tr ees, a nd destroyed m a ny plants･ Peoplelate r s aid,
‖ Go ats ha ve
e aten upthe Ottom an Emplre
=
･
W hat w asthepn stine v egetation inthepr e
-Saha ran zon eofNo rthe 皿 A血c aduringthe Ro m a n
tim e? Many s cie ntists believ ethat clim atic change sdidnot o c c u rduringthelast2,000years.
For ex ample, M . Mainguet et all(1995)saidthat ope nfore stspe rsisted he re du ringthat tim e;
血ey c onsisted of scatter edtr ees and shrubs a ndtallgra sses･ Onlyinthe begin nlng Ofthelast
centu ry pre-Saharan vegetatio n w a s avoidoftr e e s, it tra n sfo r m edto gr a s s steppe, dw a rfshr ub
steppe andtallshr ub steppein w ady･
Periodical dro ughtsdestl
･
Oyedplantc o ver and affected liv e sto ck. For e x a mple, a halfoflivestock
perished during s e v e r edro ughtin 1947
- 1948 in Tripolita nia. Se v ere dr o ught als o affe cted
pe ople and live stock in Cyre naic ain1950- 1951(A. M . A l- Ga rr a zi, 198 0).
Duringthe historic alperiod, plantfo rm atio n sin North A fric a cha nged. On hilly c o u ntry and
highplain s, forest v egetation(Ju niperpu ssp., Pin u ssp.) w as replaced by com m u nities of Alfa
(Stipa te n a
.
cis sim a a nd Ros m a rin u s oji
'
cin alis, and later by Arte misia species which w ere
cbaracteristlC Of drysteppe.
Ma ny plantspe ciesha v edis appe ar ed orbec om ee nde mic s undertheimpa ct of hu m a n activitie s.
E･g･ Pista cia atlantica had a wide r a nge of distributio n at the a n cie nt tim e. Lo c alpe ople u s edthe
leav es withgalls m adefro m aphisfわr extr a ctio n ofta nnl ng･ Le a v e s w e r e als o u s ed fわr e xtr action
ofoilor asfo od･ Arabs m adeprimitiv e w o ode nplo ughsfr o mthe ste ms ofthistre e.
Pistaciale ntis c u spistachio w as c o m m o ni Libya, espe ciallyin Jebel al A kbdarM o u ntain s･ it
w asa sm ale vergre e ntree, 4- 5 m in height. Italia n sprodu ced win efro m thefruits ofthistr e e
beforetheFir stWorld War. Atpresenttim e,this spe cieshasbe e npra ctic allydisappeared (N. G.
K harin, 1988).
Aca cia tortilis was widely distributed in dry reglO n S Of Afric a･ Thistree with a flat bra nchy
c row nand br o w ncork w as often reproduced inpictures aSthe symbolof A fric a･ A fric a n s a v a nn
withthistree had a spe cificinimitableinitsbea uty appe ara n c e･ Ac c o rdingtohistoric als o urc e s,
this spe cies, o rprobablyits s ubspecies A･ raddia n a w a sused by Ro m a n sfor c ultiv ation of
protectiv etree beltsin dry r eg10 nS Of Africa, espe cially ln Pla c es with pre cIPltatio n sles s than
100m m pe ryear･ At thepre se nt tim e, a sN ･ G･ K harin(1988)obs erv ed, onlys m allgroups ofthis
tr e c a nbe fou nd in tw o regions of Li bya:in Cyre naica(Kufra, Takheida, Tizebo r o)and in
Tripolita nia(Ta rkhu na, WadyZe n - Ze m).
4 2
Thickets of Ju n lPe r uS Phoenic a occ upys e v er alplace s at pre s e nt tim e in Jebel al A khda r
M o u ntains･ Tw oindicato rshad identifiedthe r a nge ofthispla ntinthe past: are a socc upied by
red s oilandthepre sen c e ofthe s ub-do mina nt ofthisfo rm atio n, Pote rium splnO S um , Which c a n
be fo u nd at the やreS ent tim er Pote rium spinosum is v e rytho r ny shrub fr o mRo s aceae fa mily,
about1 m inheight, ofte nform sden se thickets o nthe edge ofju n lPe rfo r e st. Som e the ologi a n s
belie v edthat the cro w n oftbo m of Jesu sChrist w a s m ade 血･o mthispla nt(H. G . Keith, 1965).
Som e s m allpatches of otherJun lPer specie sJu nipe r u s m a c roarpa c a nbefound at thepres e nt
timein Tripolita nia, n e arHo m s･ Loc alpeople us ethispla nta sfu ela nd fo r e xtr actio n ofta n nin.
But the m o st s e v e r eca se of rapa cio u sdestructio n of v egetatio n of No rthe rn A 出c ain clude s
c utting Of Alfa･ Alfa c o ntain s about90 %c ellulo s e and ca nbe u s ed forpl
･
Odu ctio n of ba nk- n ote s
andpaper of high qu ality･ Appro xim ate by Alfa occupleS at the pre s e nt tim e, abo ut4 millio n
hectares, halfthe a re ait o c c upied inthebegin nlng Ofthe X Xcentury･ T his specie s c a nbefo u nd
in Tu nisia, Algeria, Moro c c o a nd Libya(N･ G･ K harin, 1988). The a n n u al e xpo rt of alfafr o m
Libyatotaled(tho u s and M･T･):1910- 3 0,in1954-50a nd in 1962- o nly6(H. G. Keith, 1965). H.
N･ Le Hou6rou(1994)indic atedthat the ar e a withalfafo rm atio nredu ced in Algeria4tim e sin
thepe riodof 1977- 1986.
Exploitatio n of LJyge u m SPa rtt ml, a Pla nt species fro m LJegu min o s a efa mily is als o a
chara cte ristic e xample of v egetatio ndegr adation undertheimpactof m an ･ T hispla nt w as u sedin
Libyafro m the a n cie nt tim efor stuffing m attr e ss e s a ndfo r m aking rope s, m ats and bags･ Also
the area s wher ethispla nt w a sfo u nd w e re u sedfo rdry agrl C ultu re and cultiv atio n of barley･ In
the ancie nt tim e Arabs u s ed prl mitiv e w o ode nplo ughs which m ade le s sda m age tha nir o n
plo ughs u sed in m oder nagrlC ultu r e.
Silphiu m
Silphiu mis one ofthe m o st mysterio u spla nts ofthe a n cie nt w o rld. N . G:K harin a nd U. Prato v,
pla nt ecologists Ofthe SovietPla nt- Ec ologic al Expeditio n, fo u nd inLibya apl.
a ntspecie s, which
ac c ordingtolege nds was n o otherthan silphiu m(silpbyu m)of 血e a n cient w o rld. They collected
herbariu m ofthisplant, studiedthe r a nge of its gr o wth intbe 鮎1d, m ade chemic alanalysis of
phyto m as s a ndco mparedthisinfo r m atio n withthatkn o w nfr o mhistoric als o urc e s
(N. G. K harin, U. Pr atov, 1982, N . G. K harin, 1988).
T he legends about this plant w ere collected and published by H. G. Keith(1965). An cie nt
Greeksga v ethe n a me silpbion tothispla nt, a nd Ro man scalled itla s erpltlu m ･ Gu m ofthisplant
called la s er (orla s er o s)had s o m e rem arkable featu r e s. This gu m, sticky, den s e and s o ur,
ac cordingto a n cie nt s o u r ces, c o tlld be u sed as medicine. Las e r c u red m any disea ses(scrofula,
sciatic a, he m orrhoids, c atar a ct, c o ugh, etc ･). The histo ry of m edicine had m a ny e x a mple s of
m edicin alpla nts with fals e ore al fe atures･ But w e c o uldneither dispro v eno r c o nfir mthese
featu re switho utha v ing a SPe Cim e n ofsilphiu m･
We co uldsaythe sam e abo ut thefo od featur e s ofsilphiu m･ An cientgo u rm a nds c on sum edthe
ro ots ofthisplant, cutin rounds and spiced with vin egar･ Silphiu m als ow as u sed a s arelishto
m e at･ The gu m ofsilphiu m w a s s old in Ro m ebyw eightofsilver･
She ep, ac c ordingto a n cie ntsources, de v o ul
･
edtheinflore s c e n ce a nde v e nthe ro ots ofthisplant･
Afterthattheyfellasleep･ Arian said:
u
Cyre n e ansdrive she ep a w ayfro mthepa rtsin whichthe
silphiu mispr oduc ed;and other su r oundtheirla nd with hedges,through whichthe sheep are not
abletopa ss
=
(H. G. Keith, 1965).
Silpbiu m occ urred s o uth ofthe Jebel al A khdar, in the mo st productiv epa rt ofthis reglOn ･
Ancientsourc e sindic atedthatin thispla ce w a s
山
a holein the sky
M
be cause the r ain sher ew ere
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abu ndant･ Ithad heart - shaped winged s e eds, a n n ualste m a ndpe ren nialro ots･ Probablyit w a s
a tallplantbe c a u s ethepictu r e ofsilphiu m in the B ritsh Mus e um repr e s ented aga z elle sta nding
o nits hind legs a ndbro w si ng O nthele a v e s･ The ofrastdescri bed silphiu m a s aplan twiththick
and large root;the ste m r esembledthat of fe ru1a and hadthe s am ethickn e s s･ T heleafre s e mbled
that ofparsley. According to Plin ,
”
ju lC e O rliqu or of silphiu m w as s ofa mous for m edical
qualite sthatit w a s s old by the de nariu s, s e ve n of which, or eightdru m s, w er e equalto the
English a v oirdupois o n c e which w a sthe s am e with the Ro m an
' '
(EI G ･ Keith, 19 65)･ Fo r m any
ye a rs, a sPlin sai d, n o silphiu m had bee nfo u nd in the Cyr e n aicabe causethe ow n er s ofthela nd
tho tlghtitis m o reprofitable to e xploitpastt u
.
e landtha nto prese rv etheplan ta sform e rly･
Figu re2.3.3. W ate r e ro sio nde v elops o nthe slopes on theJab al A l-Nefus a
(Photo byN . K ha rin)･
戚1l
O
&
4:
4
:.:
Figur e2･3･4･ An cie ntim age sofsilphiLl m,left- o nthe m ed als of Cyre n a, right - o nthe coin
fou nd in the min s of Cyre n ain 1957(A fte rI上G･ Keith, 19 65)･
Figur e2.3.5. T hapsiagarga nic ainJabal Al- K hdar M ou ntain s(Photo byNI K harin)A
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H. G. Keith(1965)indic atedthat s ev erals cientists who studied
=
the myste ry of silphiu m
”
,
identified a s silphium thefollo win畠pla nt specie s:fr om U mbellife ra efamily, Ferula fo etic a,
Angelica ar chebgelic a, Angelica offic nalis, and Dauc u s sp･, fro m Labiata efa mily･ Salvia
salvatic a. Tw oim ages ofsilphiu m are kno wn(Figures2･3･4)I T heim age ofsilphiu m on medals
of Cyr e naisle s s v el
･isimilarbe c a u s ethe oppo sitelo c ation of le a v e si not a chara cte risticfeature
ofplantsfro m Umbellfe r a efami1y･ M o st ofthe scientists who studied silphiu m agreedthatit
w asfr om thisplantfa mily･ Theim age ofsilphium on the c oin fo und on the ruins of Cyre n ain
1957 is m or elike silpbium ･ On e ca n se ethatlocation oflea vesis alte rnatlng,thele afshe aths are
wide and large, andthe umbels arelocatedin allsheaths･ Allthat c onfirm sthatsilphiu m belo ngs
to U mbellifer afami ly.
Mrs. C h. S6derling - Brydolf,(1973), aSw edishscie ntistpublishedabo ok in whichshetriedto
disclose the mystery ofsilphiu m ･ She w asnot educ ated in bota ny, but the myste ry ofthisplant
attracted her attention . Herbook w as apopularpublicatio nbut she con sulted m any s cientists
who triedto ans we rthe que stion about the identlty Ofthis pla nt･ T he basic con c ept of all
s cie ntists who m she a sked w asthatsilphiu m a nd Tapsl aga rganic a we rethe s a mepla nts･
she tra veled ac ro s sLibya, c olle cted he rbariu m and s e veral kilogra ms of rhiz om es of Tapsia
garga nic afor che micalan alysIS･ S hega ve the s e c olle ctionsto e xpe rtsin che mistry･ Thegu m of
this plant c ontained s ev eral pharm a c ologically a ctive s ubstanc e s, e ･g･ va s c ular e nla rglng,
ecze m age no u s, co u m arin es, etc･ The re sults ofthese analysesindicatedthatsilphiu m a nd Tapsla
ga rga nic a w ere diffe rentpla nt speciesin splte Ofs om esi mi lar m o rphologic al featu re s･ Leav es,
stem and rhizo m es of Tapslaga rga nic a w e re norpalatabletopeople or a nim als･
N. G. K harin and U. Prato v(198 2),fo u nd apla ntintheJabelal Ak hdar M o untains, which w a s
the mostsi mi larto silphiu m ,it w a sTapslagarga nic a･ T heplant w asfound at100
- 70 0m above
the s ealevel(Figu r e2.3.5). T hat w asthe m o sthu midpart ofthe se m ou ntain s(he r e w a s
"
thebole
inthe sky
”
,
a s ancie nts o u rc e s s aid). Probablythe m ode rn ra nge of Thapsia ga rga nic a w a sthe
s am ea sthat ofsilphiu m･ Thapslagarga nica was confinedtoJu nlPer- PIStaChiofore st, se v e rely
destroyed byc uttlng･ But theyfoundthe diffe re n c e sin str u ctur e ofs e eds ofthe se tw o spe cie s･
The s eds of Thapslaga rga nic ahad a n oblong elliptic alshape with widehard wings･
But the re sults ofthe che mic alan alysisglVe nin Table 2.3･1 sho wthat Thapslagarga nica is a
poIS O n O u Splant･ It ca n n ot be c o n su m ed by pe ople orby a nim als･ So, the pla nt c a not be
identifieda s silphiu m. N. G. K harin a nd U. Pr atoviss ued a ne whypothe sis･
Theybelie vedthatsilphiu m ofthe a n cie nt w orldw a s n ot a Thapslaga rga nica ･ Pr obablyit w a s
a n unkn o w n spe ciesfro m Thapslage n e ral This mysterio u splanthad m orphologic al fe atures
clo s etothat ofThapslaga rga nic a, a ndthe range of distributio n of bothspecies w a sthe sa m e･
Table2.3.1
C hemic ala nalysis of Thaps laga rga nic ain the stage of flo w e rlng, 1nPe rc e ntage Of dry m atte r
(N. G. K harin, 1988)
Parts ofthe
Plant
Pois ono u s s ubstances
Alkaloids Saponin s G lyc o side s Etheroils
Stalk Tra ces 0.07 0.24 Non e
Leav es and
inflorescences
Non e Non e 0.3 19 None
Ro ots Non e No ne 0.517 No n e
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3.1 Cr紙eria of As s c s sm e n舌
So urces ofinfo r matio n
Itshouldbe m e ntio n ed he r ethat asse s sm e nt of des ertific atio nis a co mprehe n siv eprocessthat
needs m a ny s o u rc es of inform atio n･ Fo rthis pr oje ct W e u s ed the folo w i ng s o u rc e s Of
infor m ation:
1･ Fieldstudydata c olle ctedbyPr of･ N･ G･ Kharin duringhis mis sio nin Libyain 1979-
1980
,
2･ Tbem atic m aps produ c ed bythe So viet Soiland Ec ologic alExpedition in Libyain
1978- 1980･ T hey I n cluded vegetatio n m ap' pastu r e m ap and s oil m ap, s c ale I:50,000
c overlngthe Ce ntral Zo n e ofLibya,
3･ Pastur e m ap, sc ale 1:200, 00o nthe e xperim ental ar e ain Alge ria pr oduc edbySo viet
e xpertsin1967- 1968,
4
5
6
7.
8
9
The m atic m apspublishedinPhysiogr aphic atla s ofthe w o rld(1964),
Wo rldatlas ofde s e rtific atio n(1992,1997);
MethodologyofF AOn)N EP(1981, 983),in cludingdes e rtific atio n m aps coveringthe
e xperim e ntalar e ain Tu n ュs,
W o rldm ap ofthe status ofhu m an- indu c eds oildegr adatio npr odu c edby GL A S O D
m ethodology(1 91),
Scientificpape rsdealing with landdegradatio nin A fric a(se e ref r e nQe S).
N O A A/A VH R R datafo rtheperiod of1982- 2000.
1
Statu s c riteria - a ge n e r al p pr o a ch
Bythede v elopm e nt ofthe statu
～
s crite ria w e m u stide ntifyfirst ofal the n u mber ofa ss e s s m e nt
class e s･ T he n u mbe r ofa s s es s m e nt cla s se s c anbe e stim atedbythe appr o a chde m o n str atedin
Table3.1.1.
Table3.1.1
The n u mbe r ofa s se s s m e ntcla ss esbyde s e rtific atio n study
Zer ole v el Slight Moder ate Se v e r e Verys e v er e
Slight Moder ate Seve re Verysev er e
Slight Moder ate Se v er e a nd v e ryse v er e
As Table 3.l.1 de m o n str ate s
,
the re ar ethree ve rsio ns fb∫ selectio n of tlle n u mbe r of
des e rti丘c atio n cla ss e s, n a m ely:
- Five de se rtific atio n clas s e s whe n az er ole v el of a s sess m e ntis kn o w n a nd thelevel of
as s e ss m e nt allo wide ntifying a ze rolevel a nd fo u r cla ss e s of de s e rtiflC atio n(slight,
m ode r ate
,
.
s e v e r e
,
v ery s eyer e)･ T his ap r oach c an be u s ed by re s e arch study of
de s e rtific atl O nbas ed o n stati o n ary Obs e rv atio ns c o ndu ctedin expe rim e ntala reas;
- Fo u rde s e rtific atio n clas s e s
,
whe n a zer ole v el of as s e s s m e ntis n ot know n, and itis
po s sibleide ntifyonlyfo u r clas s e s ofde se rtification;
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l- T hre eclas s e s, whe n a z erolevel is u nknow na ndthe e xisti ngdata ca npro vide o nlythe
ide ntifl C atio n ofthre e cla ss e s ofdesertific ation(slight, m oderate, s ev ere and v e rys e v ere).
Our c a s eis dealing withthe s e c o nd ve rsion ･ We c annotiqe ntifya z er olevel of a s sess me nt
beca u s etheproc es s ofla nd degradationhas alo nghisto ryin No rthe rn A fric a･ We c an o nly s ay
that a slight class of de s ertificatio n has alo s s ofpa stur eproductivity of roughly 10 %･ This
inform atio nis bas ed o n pasture studies; c ondu cted in Alge ria a nd Libya･ The le v els of
de s ertifl C atio n as s e ssm e ntin experim e ntalar e as ofAlge ria andLibya, gl Venin C hapter2 c a n not
betake n a s a z erolevel. Itis akind ofinte m ediatelevel,loc ated betw e en a z erolevel andthe
levelofobs e rvatio nduringtheye ars ofstudy.
W ehave given thelo c al crite riafo r a ss e ss m e nt ofde sertiflC atio nfo rthe expe rim ental are a sin
C hapter2 ofthe m onogr aph･ The s e criteria arevalid for co mpilatio n ofdes ertificatio n m aps at
la rge scale･ But we n e ed othe r c riteriafor as ses s m ent ofde s ertific ation at a regi on alle v eland for
produ cing s m al -s c ale map･ T he the o retic al ba sisfわr de s ertific atio n a s s e ss ment w aslaid in
m ethodologyofF A O/U N E P(Provisio nal m ethodology, 1981, 983)･ W e als ohave studied a
m ethodologlC al appro a ch fo rdese rtific ation
.
as s e ss m e nt and m appingin Central Asia P ･ G･
K harin
,
2002)and for de s ertific atio n m applng at a regio n al level in Asia 即. G. K harin, R.
Tateishiand H. Harahsheh
,
1999). As fo rA fric a nco u ntrie s, Ru ssian scientistsimplem e nted a
pr oject o nde s ertiflC atio n a ss ess m e ntin the Sahelregion 叩 ･ G･ K harin et all, 1993). But the
crite ria u sed inthes eproje cts c a n n otbedire ctlyu s ed forN o rthe rnA fric a.
As se s s m entofv egetatio ndegr adaiio 汲:
As se s s m e nt ofvegetatio ndegradatio nisba s ed o nthe ass u mptio nthatde n sity ofv egetatio n,its
produ ctivity and spe cies c o mpo sition a re clo sely c o rr elated with de s e rtific ation statu s.
Ov ergra zl ng, defbr e statio n a ndbu sh 丘re s are
‾tbe m ain c a uses ofv egetatio ndegradatio n. Spa c e
photo s orbigb re s ol山io n, like SPOT a nd LAN DSA T, c a nbe u s ed fわr dire ct or n o n-dire ct
a ss e ss m e nt ofv egetatio n(M . C. Gir ar, L. A . Is a v w a, 1990). Ev enlo w r esolutio nim age ry, fo r
e x ampleN O A A/ V H R R data c a n als obe u s edfor a ss e s s m e nt of de s ertific atio n(N. G. K harin et
all
,
1998)･ In C hapter2 ofthe m o n ogr aph,the criteriafo r a s s e ss m e nt ofvegetation degradatio n
are pr opo sed forthe e xperim e ntal ar e as. They are e xpressed in abs olute figu r e s, Butfor the
a ss es s m e nt of de se rtific atio n at the regi o nallevelother criteria shouldbe us ed. They aregl Venin
Tables.1.2.
Table3.1.2
Criteriafo rass e s s m e ntofv egetatio ndegr adatio ninN orthe rnA frica
l
I
Des e rtific atio n cla s s e s
Slight Mode r ate Seve re Very se v ere
Ra ngela nds
Pr odu ctivityoffo r age,
kg/ ha
>200 200- 150 150- 10 <100
Perc e ntage ofc o v er age of
n o n-palatableplants
<5 5 - 15 15- 30 >30
Pe rc e ntage ofthe are a
developedfo r agrlC ultu r e
<10 10- 40 4 0- 60 >60
Fo r est
Pe rc e ntage ofcov erage of
clim a x c o m m unitie s
>70 70- 50 50- 25 <25
Cr o wn c over >0.5 0.5 - 0.3 0.3 - 0.2 <0.2
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As s e s s m e ntofwind e r o sion:
Wind erosion w a s studied bythe Des ert Re s ea rch In stitute of Turkne nista n Ac. Sci. (L. G.
Dob rin, 1964). Ac c ordingto th is study, s andparticlesle ss than O104rn min siz e, c amied a w ayby
wind ov e rlolsdistan c e s. T he s andparticle sof O･04- 2･O m m insiz e a re mov ed by the wind in
s uspended state o r a re r olled ov e rthe ea rth su rfac e. Thes e particle s c an create e olian-
a cc u mtlativ efor m sof s a nd du n e sI A bout97 %ofs a ndparticles a re tran sported with in 15cm
layer by sa nd-burde n ed wind flow . Su rfa ce c o v erage with e olian s a nd depends upon both
m ete or ologic ala nd s oilcha ra cte ristic s, wind v elo city a nd soiltype(Figu re3.1.1).
FigIIr e3.1.1. Very s everewind e ro sion on ra ngeland in thePastu re zon e of Libya
(PhotobyN . Kharin).
M ･ Rafiq(197 8)de v eloped the cla ssific atio nof wind e ro sion criteriafo rNearEa stand Northe rn
Afric a. fleide ntifiedthre etypes of wind e ro sio n:
a. Lew; whenthe s oilc an beimpr ovedthr oughm a n age ment,
b. M oderate;.when apartofthe s oils u rfa c eis r e m ov ed,
c _ Sever e; when athickshe et ofs and has a c c u mulated, or m o v lng Sa nd du ne sha v efo rm ed.
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Inthe m ap of Wo rld Soil Degr adation(L. R･ 01d8 rma n, R･ T･ A･ Hakkeling, W ･ G･ So mbroek,
1991)thefollowingtype sofwind e ro sion areshow n:
- Et･ Lo s s oftops oil･ T hisphe n o me non is widespre ad in ari dands emi
- aridclim ates
,
includingNorthern Africa,
- E d. Terraindefo rm ation whe ndenationhollo w s and s a nd dun esha v efor med,
- Eo･ Overblo wlng When r o ads, buildings and otherstr uctures areove rblo wn･
T he criteria of ass e s s ment of wind ero sio nin Northe rnA fric a aregi v enin Table3.l.3. They are
ba sed o nthe ge n er al appro a ch disc u sed abo v eand on specific fe atu r e s ofthe r egio n u nde r
co n sider ation.
Table3.1.3
Criteriaforas sess mentof windero sionin No rthe rnA fric a
C riteria
De se rtific ation class es
Slight Moderate Sev er e Very
S e v er e
Rangela nds
Depthofthe s urfa ce s oil
ho riz onblo wnby wind, c m
<5 5 - 10 10- 15 >15
Percentage ofthe are a
c o v ered with m o vlngS a nd
du nes
<10 10- 25 25- 50 >50
D ryla nd agric ulture
Perc entage ofthe are a
c o ve red bym oblngS and
<10 10- 25 25- 50 >50
Depthofthe surfac es oil‾
horiz o nblo w nbywind, cm
<5 5 - 10 10 - 15 >15
Redu ction oftheyieldof
agric ultur alcrops, %
<10 10 - 30 3 0- 50 >50
As s ess m e ntof wate r e r o sio n :
The actu als oil degr adatio nrene ctsthe n et effect o nthe soil inthe past. The n umber ofcriteria
for a ss e s s ment of w ater e rosio ndepe nds upo nthe le v el of a ss e s sm ent･ For ex ample, by
a sses s ment ofw atere ro sio nin Ce ntr al Asia (N. G. Kharin, etal. , 1985)thefollo wing criteria of
the curr e ntstatus of w ate r er o sio n we re us ed;surfa c e statu s, w ate re ro sion type,topogr aphy, the
thicknes s ofthe w ashed s oil lev el
, pe rc entage ofthe are a m odi丘ed by w ate rholes, de nslty Of
hydrographic netw orks.
Acco rdingto the c on cept of M. Rafiq(1978), s oil degr adatio n c an be distinguished as s oil
degradation and a ctu al s oildegr adation ･ Soil degr adation m eans the pro c ess, which le sse nthe
curre ntpote ntial c apacity ofsoil･ Ac c o rdingto his c o n cept, the a ctu al s oil degr adation c a nbe
divided into three cla sses:lo w(no apparent s oil degradation oc c urs), m ode rate(lo s s ofs urfa c e
s oila nd apa rtofthe subs oil), and s ev ere(ar e as whe re no s oilrem ains).
P･ T･ G iche ru(1997)distinguishesthefollo wingtype s of w ater er o sio nin Kenya: splash e ro sion,
sheet ero sion, riller o sion, gully ero sion, and landslide e ro sion . The a uthor indic ated fo ur
prlnCIPal fa ctors affecting s oilero sio n
･
･ clim ate
, s oilchar acteristics, topography and grou nd
cover･ T he role ofgro u nd coverinclude s: r edu clng raindr op I mpact On the s oilsu rfa ce, slo wl ng
the v elo clty Ofru noff holding s oilpa rticlesin pla ce･ Map ofthehazards of w ater e rosion, s cale
1:1
,
000
,
00w as co mpiled and its versionin sm allerscale(1:5,000, 00)w a spublished.
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Watere ro sio nis o n e ofthe s oildegradatio npr o c e s s e s sho w nin W o rld Map ofthe Statu s of
Hum an-Indu c ed Soil Degr adatio n(L. R. Older m a n, et al., 1991). T his m ap re c ogniz ed the
follo wingtw otypes Ofw ater ero sio n :
- Wt. Loss oftops oil, whicho c cursin m a nyc o u ntrie s ofthe w orld,
- Wd. Terraindefo r m atio n/m as s m o v e m e nt whe nri1la ndgullye r o sio n o c c u r. M as s
m o v e m e nti clude s riverba nk de str u ctio n a nd la ndslide s.
Takinginto c o n siderationphysic alc o ndit o n s ofthe r egio n(Se eC hapter1 ofthe
r
m o n ogr aph)w e
ha vepr opo s edthe following crite riafo r a ss e s s m e nt of w ate r e r o sio nin No rthe m A 鮎c a(Table
3.
.
1.4).
Table3.1.4
C riteriafo r a ss e s s m e ntofw ate r er o sio nin Norther nA舟ic a
C riteria De s ertiflCatio n cla s s es
Slight Moder ate Se v e re Ve rys e v e re
T hedepthofsu rfa c es oilhori-
z o nrem o v ed bye r o sio n,･c m
<5 5 - 10 10- 20 >20
Perc e ntage ofplant co v e r
(o n ra ngela nd)
>25 25- 20 20- 10 <10
Type ofero sion Splash
er o si o n
She et er o sio n Rilla ndgu -
llye r o sio n
Gullyer o sion
Asses s m e ntofs o五旦s aliniz a竜io n :
Soil degradatio nbys econdary salinityis c onn e cted with highw ate rtable a nd lack of dr ain age･
M
,
Raflq(1978)propos edthe criteriafo r a s s es s m e nt ofs e c o nda rydegr adatio ni
t
n Ne arEast a nd
Northe m A 丘ic a(Table3.1.5). He pr opo s ed a s s e ss m e ntfo rthe degre e ofs oils alinity at thre e
le v els: lo w
,
m oder ate
,
a nd s e v e re. He u s ed a s dir e ct criteria of s oil s alin ity the
ele ctro c o nductivityofthe satu ration extr act(E Ce in M illimho s)･
Table3.1.5
Criteriafo r as s e ss m e nt ofs oils aliTliz atio n, pr opo s edby M . Rafiq(1978)
Soils aliniz a-
tio nlev els
Actu als oil degr adatio n
bys alimity
Pote ntial ha z ards ofs oil degr adatio nbysalinity
Lo w
Soils are n ots alin e. W atertableislo w
,
dr ain ageisgooda ndthe s alt
E Ceisle sstha n4
millimho s
c o ntent oftheirrigatio n甲ate rislo w
M ode rate
Soils a re slightlyo r
Soils wher ethe s alinityisin c re asl ngbutn otbeyo nd
m oderate salinitylevel. W atertableis at2to4 m
m oderatelys alin e. E Ce depth, o r m oder atelyhighs altc o ntentinimgatio n
4to16millimho s w ater
,
o r slo wly pe r m e ablesoils･ The n atu r al dr ain age
is m oder ately go od,
Se v er e
Soils arestr o nglys alin e
Soilsin whichstr o ngs alimitym ayde v elopln afe w
ye a rs･ In s u ch ar e asthe w atertableis within2 m a nd
E Ce m o r etha n16 n atu r al dr ain ageispo ordu eto v ery凸ato r c o n c a v e
M illimho s relief;o rtheirrigatio n w aterhashighsaltc o nte nta nd
the soils a re m oder atelyor slo wly perm e able
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Ru ssia n s oils cie ntistspr opo s ed fo i
l
a s sessm e ntOfsoils a血iz atio且iii'互L 油15,a 血efolio wlngS C ale:
Degre e ofs alinity 芭1e ctric c o ndu ctivity,
Non salin e , く3
Slightlys alin e 3.0
- 7.5
Moder atelys aline 7.5 -15.0
Str o nglys aline 15･0-3 0.0
Verystro nglys alin e >30.0
G L A S O Dsyste misba s ed o rl a spe cific c on c ept ofs oils aliniz ation a sse s m e nt(L. R, 01de r m an,
et all
,
1991)･ T he a uthorside ntified 12type s ofs oildegr adatio n,in cluding w ate r e ro
.
sion, wind
e r o sion, chemic al deterioratio n, physic al deterio r atio n, a nd stablete n
･
ain･ T he follow ingCla sses
of s oil degradation w e r eidentified:light, m ode rate, str o ng, a nd extre m e. Ac c ordingto this
c o ncept,ther e ar ethr e etypes ofhum anindu c eds oils aliniz atio n :
- Poor m a n age m e ntofi汀igatio n s che m e s,
- Salinizatio nin c o a stalregl O n S Whe n s e a w ate r orfos sils aline w aterintrude sinto the
gr o undw ater,
- Whe nhu m a n a ctivit esle adto anin cr e as ein deplito n of m oistureofs oils c o ntaini ng
s alts&o mpare nt m aterial.
In o u r opinion, the G L A S O Dcriteria ar ethe m o st s uitable for a ss e ss m e nt ofs oils alinizatio nin
No rthe mA たic a･ So
,
w eha v e adoptedthefollo w i ng Cla ss es ofsoil degr adation bys alinity:light,
m ode r ate
,
str o ng, e xtr e m e･ W eha v e onlycha ngedthe n a m e ofcla ss e s: slight, m ode r ate, s e v er,
andv erys e v e re･ T hede s criptio n ofG L A S O Dcriteriaisgiv e nbelo w :
Slight
The terr ain ha s s o m e what redu c ed agric ultu r al stability, but is
s uitable for tLSein lo c al fa r m lng･SySte mS･ Re sto r atio n to f11l
pr odu ctivityispo ssibleby m odiflC atio n ofthe m a n age m e ntsyste m.
0 rigl n al biotic fun ctio n s are stilllargelyinta ct.
･ Moder ate
Theterr ain ha sgre atlyredu c ed agricultur alprodu ctivitybutis still
s uitable forpr odu ctivity･ 0 rigin al biotic fun ctio n s are partially
destr oyed.
Seve re
The terr ain is n o n re claim able at far mle v el. M ajor englnee nng
w orks ar e r equir ed fo rterr ain resto r atio n･ 0 rigin al biotic fun ctio n s
arelargelyde str oyed
Ve rys e v er eTheter r ainisirr e claim able a ndbeyo ndl
･
e StO r atio n･ 0 rigln al biotic
fun ctio n s ar efullyde str oyed.
3.2 N O A A/A V H RR Data - the Be st Se a s o nalVe rsio n
N D V Iv alu e s ofvegetatio n cha nge duringdiffe re nt s e as ons ofthe ye a r･ Pr ope r s el ctio n ofthe
be sts e a s o n alperiod fo rthe m atici=IterPr etatio n of N D V Iw a sdisc u s s ed byN ･ G･ E Larin a ndR･
Tateishi(2002)fortheforest zo n e of Ru s sia. But spe cific phe n ologyofv egetatio nin Northern
A 缶ica de m a nds other appro ach･ Seaso n al a spe cts of v egetatio nin Libya w ere studied by pla nt
ec ologists oftheSo vietSoila nd Ec ological Expeditio n(N . G. K harin etal., 1980).
Thepho n ologic alpha se s ofpla ntsinthe Ce ntr alz o n e ofLibya(per1 0 daysperiods)in 1978are
glV e nin Table3･2･1･ Gr o wth of he rba ceou spla nts w as r egiste red fro mJan u ary1till April 24･
Herba c e o u spla nts w e rein stage of dor m an cysin c eApril 15till Nov ember16. Gr o wth ofshrubs
a ndsemi- shrubs c o ntin u ed duringhot a nd dryseas o n oftheye a r･ M as sno w e n ng a nd fruitingof
Salsola spe cies w a s obs e rv ed during this se as o n･ The m o st signific a nt c ontr astin s e a so n al
de v elopm e nt ofpla nts wa s obs e Ⅳ ed in Ma rch 1978.
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Fo ra ss e s s ment a nd m appl ng Ofdese rtification w e u s ed la nds c ape m ap a ndthe m aps of N D VI
(Mean M ar ch)of l
■
982a nd 20 00･ La nds c ape, a sthe objectofla nds u rv ey, c a nbe c o
,
n side red as a
spatialphenom enon, a nd a s a s ubje ctfo r cla ssific atio n a nd m appi ng. Russia nge ogr aphers u se
the sequ e n c e ofter m s:facies, urochishche, m e stn o st a nd la nds c ape. They ar e si mi lartotheter m s
u sedby Weste rngeographers: site, la nd unit, land syste m and la nds c ape(B. 1Pedr oli, 1983).
Ac c ordingto V･ A ･ So cha v a(1978), thefollo winglands c ape(typological)units c o rrespo ndto
phytotypological units, depend ing o nthe s c ale of m ap(Table 3･3･1). We don
'
tdis c u s slarge-
sc ale m apsher e･ La nds c ape w a s a nele m entary m applngu nitofourlands c ape m aps.
Table3.3.1
Phytotypologic aland la ndsc ape u nitsin the maps of differ e ntscale s
(V. A. Socha v a, 1978)
Sc ale ofla nds cape m aps Phytotypologic alu nit La nds c ape u nit
1:1
,
000
,
00 Fo r m atio n La nds c ape
1:3
,
000
,
00 Gr o up of fo r m atio n Regio n
1:10
,
000
,
00 Class offor m atio n Pr ovin c e
So, o urde s ertiflCatio n m aps c o ntaininfo r m ation o nlanddegr adation at thelevel of landsc apes
(o rpla ntfo rm atio n sfo rfo r e stla nd andr a ngela nd). Ac c o rdingto Table3.3.1 la nds c ape andplant
fo r m atio n a re m appi ng u nits ofthe s a me order. h s e v el
･
al c a s e s w e u s ed v egetatio n m aps for
correctio n ofthebo undary ofm appi ng u nits.
T he se c o ndta sk ofapplic atio n ofthela nds c ape m ap m cluded the u s e ofth is m apto studythe
la ndsc ape s- a n alogu es. Ru s sian s cie ntists de v eloped the the o ry of la nds c ape s- an alogu e s.
EEltraPOlatio nofce rtain photogr aphic criteriafr o mvisited a re a sto u n visitedtr a ctsistheba sis of＼
la ndsc ape m appi ng a nd co mpilatio n ofthe m atic m apsbya eriala ndspa c ephoto s. h th is re spe ct
B. Ⅴ. Vin ogr ado v(1966)distinguished:
- Lo ngdista n c e or z o n ale xtr apolatio n alo ng ge ogr aphic alz o n e s o v erth dista n c e of
tbo u s a ndskilo m et rs
,
- Regional e xtr apolation oァe rhundreds ofkilo m eters within cla
■
sse s ofla nds c ape s-
a nalogtle S,
- Locale xtr apolatio n o v erte n s of kilo m eter sbylo c ality an alogu e s.
Our c a s etudyis mainlydealing witha regio nale xtrapolationbyc o mpilatio n of de占ertifl C atio n
m ap of Northe rnA 飢c a. The c riteriain cluded landscape s withthe s a m etopography, the s a m e
class e s ofv egetatio n,the s a mela nd u s e andthe s a m e v alu es of N D V I.
We have taken 24 s a mple plots, e a ch c o n siting of 5plXels, pr oviding gr o u ndtruth data for
furthe ride ntific atio n of land degr adation cla s se s(Se aChapte r4). The s e s a mpleplots are giv e n
inTable3.3.2.
Table3.3.3 c ontain sN D Vトbasedclasse s ac c o rdingto 丘eld data, c olle cted in1982. W e Ⅵs ed也is
Table as akeyforide ntific ation ofcla s se s ofla nd degradatio n. W eha v epr odu c ed de s ertiflC atio n
m apsbys ettingtw o m aps:landsc ape a nd N D V Im aps. W eha v eide ntified la ndc o v er cla ss e sby
la nds c ape m ap and de s ertific atio n cla s sby N D V Iv alu e s m ap･ W e us ed la nds c ape m ap for
c orre ctio nof de s e rtific atio n clas s e side ntified by N D V Iv alu e sgiv e nin Table3.3.2. Theinitial
scale ofthe desertiflCatio n m aps wasl･
･2
,
500
,
00･ The m aps r educ edto s m aller s c ale aregi v e n
in 血eAppe ndice s･
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Tabieu3.3.2
Listofsa mplepiotsin No rthe rn A 愈ic a
.No. La nd c o v e rtype Co ordinates
Latitude Lo ngitude
1 Ⅰ血gatedfarmia nd intheNiledelta 3 1
o OO′ N 3 1o.00
1E
2 De s ert angeland o ngr a vela nds･andy
1o am plain
3 1o O31 N 27o45(E
3 Gra v el des ertdevoidofv egetatio n 3 0
o OOI N 25oOO' E
4 Irrigated far mla nd 3 2
o5 0f N 13o10/ E
5 Irrigated farmiand 3 2
o 15' N 15o 131 E
6 De s ertrangela nd withs e mishrub and
gra s se s o ngra v el fo othillp ain
3 2o 201 N 13o23( E
7 Salin a 3 0
o 15F N 19o40′ E
8 De se rt a ngela nd withshrub
v egetation o n s a ndylo a mplain
3 0o 15' N 19o 20' E
9 Des e rt a ngeland withshrubs o n
s alin es oil
30o 40' N 20oO5' E
10 Co nife r o u sfor e st with do min atio n of
Pin us sp.
32o 50' N 22o1 0(E
ll Forte st 32
o 15F N 22o3 01 E
12 Bog 31
oO5( N 23o3 0' E
-13 Irrigated fa rmland 31
o20IN 30o 40rE
14 Co m m u nitie s of A lfain c o mbin atio n
withs a nd du n e s
,
de v oidofplants
33oOOI N 05o OO' E
15 DryagrlC ultur ela･nd er odedby w ater 35
o33' N 02o OOF E
16 Dryagn c ultur eland o n s andys oil 35
o25t N 02oO5(E
17 DryagrlC ultufeland in m o untains 35
o30(N 02o30
F E
18 Dry agn c ultur ela nd o n s a ndys oil 34
o 28(N 02o32(E
19 Ra ngela nd o n s a ndylo a m s oilperio -
dic alyu s ed forcultiv atio n of
agric ultu r alcr ops
35o 2 0′ N 02o25(E
20 Ev e rgr e e nfo r e
.
stofQu er c us sube r
andQ. ile x
36o5 0' N 09o OO' E
21 Dryagn c ultu r ela nd 35
o 301 N 05o 25r W
22 Tho my shr ubs with do min atio n of
Zigphuslotu s
30o 241 N 09o OOI W
23 Wo odla nd with domin atio n of
Agrania spl nO S a
33o OO' N 08o 401 W
24 Gr a ss andshrub de s ertwith
dominatio n of Aristidaplum o sa,
A. obtu sa, ZiD Phu slotu s
3 2oOO' N 05oOO' W
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As w a sindic ated in Chapter3, Ⅰnl1 er e nt Risk of De s erti flC atio n(IR D)char a cteriz e s stabilityof
aride c o system s. IR D in cludes envir o n m e nial fa ctors, which defin ethe stability ofeco syste m s
a ndtheir re sita n c eto degr adation . Ifw e study degradatio n of vegetatio n w e m u st take into
c ohside r atio npla nt c o mpo sitio n a nd stage s of de v elopm e nt ofpla nt c o m u nitie s. T he m o st
stable v egetatio n s ar epla nt co m m u nitie sfo r m ed by tr e e s;the scale of stability de crea ses by
differentlife fo m ofpla ntsis the follo wing:tr e e s, Shlubs, s e mi-slnlbs, per e nnial herbs, and
a n n uals. The m o st stable ar e clim a x c o m m u nitie s, se c o ndary c o m m u nitie s arele s s stable, a nd
we edc o mln u nities arethe m o stu n stable.
Me cha nic alc o mpo sition ofsoilals ode血 esIR D. Claysoils a rethe m o ststable, a nd s a ndysoils
u n stable. Specificfe atu r es ofs oils, likethe s oil depth, m ist, S alinity, etc. sho uld als obetaken
into c o n sider ation inas ses sm ent of IR D. Topographyals odefinesIR D. Ste ep slope sha v ehigh
IR D;ge ntle slopes arethe m o ststable.
M aps of IR Dw er epr odu c ed duringapr oje ct o nde s ertiflC ation m appingin Sahel(N ･ K harin et
al.
,
1991). The s cale of IR Dw a sdev eloped for e a chtypes ofde s e rtific atio n･･ degr adatio n of
v egetatio n, wind e r o sio n, w ater er o sio n, a nd s oilc o mpa ction･ Theproble m ofass e s sm e nt of IRD
is v ery i mporta nt, but to o u rgre atr egr et o nly a sm allm l mber of m aps w a spr odu c ed･ h m any
public atio n sIR D is u s u allygl V e nin de s criptiv efo rm;qu antitativ e crite ria ar e u s u ally bs e nt･
T he indire ct(n atu r al) c a u s e s of de s ertifl Catio n ar etho s e, which stim ulate the de c r e a s e of
v egetation c over, gener ate s oilerosio nandthefallofpr odu ctivityofagric ultur alcr ops. Droughts
are e specialyha rmful fo rinitiatio n a nd str e ngthe ning ofla nd degradatio npr o c e s s. A dc ordingto
班. N. Le Ⅰio u6r o u(1994), dr o ughtha s ate mpo r ary n ature;it c a n affe ctpr odu ctio nbut n ot
productivity. Des e rtiflC ation ha s alわnglasting effe ct withirre versible c o ns equ e n c e s. Ex c ept
dr o ught, so m e othe r n atur alphe n o m e n a c a nha v e adis astr o u s effct o n n atur ale c o syte m s a nd in
sev er alc as estheyc a nbe c o n sidered a s n atu r alc a u s e s of des e rtific atio n･ 也 c o n n e ctio n witb 也at,
he a vy sho w ers a nd dis a str ous no o°s, which o c curr ed in s o uthe m regl O n S Of Ru s sia a ndin
Europein 2002, c an be m e ntio n edhere.
4.2 証取m anⅠmd岨Ced CaⅦs es of De s e‡･ti毘c atio 弧
Thesehu m an activitie s ar e: o v ersto cking, o v e rcultiv atio n, w aterlog glng, soilsaliniz ation a nd
sodific ation, po orpla nn ing, u nCOntrOlledto uris m, e x.c e ssiv e w o od c utting, c olle ctio n of wild
鮎its a nd othe r c o mm e rcial s ubsta n c es
,
etc. (H. N . Le Ho u6r o u, 1995;N . E 血arin, 2002; N .
Kharin
,
R. Tateishi
,
2002;M . Maingu etetal. ,1995). The m o stc o m m o n c a u ses of de s ertification
inthe regi o n ar eglV e nbelo w･
- No m adicgr azing
Nom adit pr odu ction syste m is the m o st pri mitiv e a nd the m o st exte n siv e u s e of de sert
ra ngela nds in No rtbe m A 丘ic a. PeI Ⅶ ane nt m o ve m ent Of livestock in s e ar ch of fわr age, with
tra n sportation ofall belonglngS Ofn o m adsisthe ancie nt traditio n alsyste m of la nd u s ein arid
regi o n s Of A 出c a･ No m ads in Sahar a m ainly ke ep she ep, goats a nd c a m els･ Ca m el herds
do min ateinthe drie st are a s a nd ithe a re as with s alt s oils. The n u mbe r of liv e stock depe nds
upo nthe produ ctivity ofpastu re s, whichin theirtu rn c o r m e cted withprecipitation･ h se v e r al
5 7
c as e s n o m adic nd s e mトn o m adicliv e sto ck dslngl S c o mbin ed with fallo w agric ultu repracticed
in s m allo as e s.
- Fallo w agricultu r e
Fallow agric ultu r ehasbe e npr a ctic ed in No rther nA Bic a sin c e a n cie nt tim e s･ Soil is fertilized
a nd emiched by n utritio n als ubsta nces on
-
a cc o u nt of the bu rn ed v egetatio n(gr a ss e s a nd
'
w o ody
pla nts). A 鮎r o n e ortw oyears of c ultivatio nthela nd isleft fallo w. The period of re stlasts
s e v er alye ars;andthe nthe cycleis repe ated･ Historically, a v ariety ofpr a ctice s w erede v eloped
ba s ed o n eth mictr adit o n s
,
thele v eloftechn ology, thede n sityofpopulatio n, etc･ But thepro c e ss
w asde v eloped
u
o nthe w or st ce n ario
”
:the n u mber ofpopulatio ninc r e as ed,pe ople n e eded m ore
fo od
,
a ndthe inte rv als betw e e nfallo w stages w e re r edu c ed, a nd the pr odu ctivity of land
dimimished.
h s e v er alc o untrie s of A 丘ic a, a c o n side r able part ofpopulatio n r o a m s丘o mpla c eto pla c efor
s ele ction ofpr operla ndforfallo w agric ultu re a nd liv e sto ckgr a zlng. A spe cifi c m ode of fallow
agncultu re c o mbin ed witha nim algr a zi nglS C O m m O nin Sahar a,inthe are aswher epr e cipitatio n
c a n s tlPPO rtgr a ss a nd w oody vegetatio n･ A fte r s o m eye ar s of agn c ultur alpr a ctic e, whe nthe
yieldofcr opsbe c o m esin slgmi flC a nt,thisparc elofla nd is aba ndo n ed for aperiod lo ngerthanthe
periodofe xploitatio n･ Gr as s es and shrubs o v erg o wthela nd･ Whe npr opertim e c o m e s, pe ople
bu m v egtatio n, the s oil is emiched with fertiliz ers, m ainly pho spho ru s; and a n e w cyle of
c ultivationbegins･ Far m e rs m ainlyc ultiv atelegu min o u splants a c c u mulatingnitr ogeninthe s oil.
Fallo wla nds ar e u s ed fo r c uttingshrubsfo rfuela ndcolle ctio n ofs o m e c o m m er cialpr odu cts, e･g･
gu m Ar abicin s o m e ar e a s of Saha r a.
- Rain-fed agriculture
Dryla nd fa rm i ngisthepr a ctic e ofc r op produ ctio ninlo w r ainfallar e as witho utirrigatio n･ T he
m ain agric ultu r alc r ops ar e:hard whe at, barley a nd millet･ Barleyha shighe rpr odu ctivity. T he
カeld i畠n ot stable, v a ryng within 1-15 M C mla, depe nding o n r ainfalland s oil. An addito n al
pre cipitatio nfallinga sde w o nthe Tumisia n sho r e stim ulate sthe wideir ange ofcultiv ation of
oliv etre e･ So
,
the s o uther nlimit of cultiv atio n of oliv etre epra ctic ally coin cide s with the
is obyete120In mpe rye ar.
Lo c alpoptlatio nhasde v elopedtw o m ain m ode s of dryla nd fa rm 1 ng:1･Tillings m allpatche s of
land ba s ed o nfu llutiliz atio nof
'
r ainfallw ate r;2･Tilling ofla ndc o mbin ed with liv e sto ckr alSlng
a nd picking wild 触its･ T he s e c o nd m ode glV eS the mimim u m risk to s u rvi e u nde rthe
co ndit o n s ofirregular r ainfall.
Onlysm allpatche s ofland ar e c ultivated in plain ar e a s of w e ste mS har a･ M o u ntain slope s are
tilled in We st A 舟ic a wher epr e cipitation rate totals 250H u n/ye ar･ But the m o untain slopes of
Ea stA 企icaar e c ultiv ated onlyinthe ar e a s withtw o r a lnyS eas o n s, Whe r epr e cipitatio n r atetotals
duringo n e s e as o n n otle s stha n3 0% 丘o mthe a m u alr ate of 500m m.
- Irrigatio n agric ultur e
lrrigatio n agric ultur ein No rthe rnA 出c aha s ahigheffic e n cy c o mpared with dryla nd agric ultur e,
giving10- 25tim e shigherpr odu ctio n･ In o a s es of Sahar a, u s u allythreelaye rs of agricultural
cr ops c a nbe distinguished:1･T he higherdate-palm laye r;2･ The s e c o nd fruittre eslaye r;3･T he
lo w e st v egetable, gr ai n C r OP and for age cr oplayer･ So m ete chnic alc r ops, like c otto n, play n o w
a nimporta ntr olein agric ulttlre.
Ancie nt tr aditio n alpr a ctic eofagric ultu r al irrigation w a sbas ed o n con stru ctio n ofs m all dam s
a cr o s s w ady, u s e of foggar a,irrigatio n withw ater&o m w ells, etc･ Pu mp lrigatio nin s m allo a ses
w as a n e wpr ogre s siv e step lni migatio n agric ultu r e･ Atpr e s e nt tim e a n e w co n c eptin utiliz atio n
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ofw ate rre s o u rc e sha be e nde v eloped･ For e x a mple,in Libya a n ew w ater- m ain w a s c onstr u cted
which gave a n e wimpetu sin utiliz atio n of upde rground w ater r e s o
.
u r c e s･ T he qu e stio nis of
tr ansportatio n ofundergro u nd w ate rfr o mthe o a s e sSerif a nd To z ertotothe c o astalstrip ofthe
c ou ntry,tothe cities Be ngha ziand Syrt.
Thefollow lng ZOn eS C a nbeidentifi ed fo r artific alirrigatio ninNo rthe rnA frica:
A - are a switha n n u alprecipitatio nrateles stha n3 0 m m/ye ar;as a ru1e, agric ulture
withouti汀1gationisimpossibleher e;
B - ar e a s with 300- 600m m ofa n n u alpr ecipitation;agrlC ultu re withoutirrigationis
po s siblehereduringar alnySeas o nin river v alleys a nd indepre s sio n s;
C - are a s with 600- 800m m ofthe an nu alpr ecipitatio n, agric ulture lSpo s sible
ber e, butitis n otstable;
D - stable agrl C ultu ralpractic eispo s sibleinthe ar e a s with an nualpre cIPltatio n800m m
and m o re.
irrigatio n agrlC ultu r ew a sespeciallydeveloped in the M aghr eb c o u ntrie s afte rthey proclaim ed
indepe nde n c e･ Fo r e x a mple,tenbigda ms w e re co n stru cted in Mo r o c c o･ In Algeria, o nly30% of
c ultiv ated lands are lo c ated in the no rthe m c o a stal are a s wher epr ecipitatio ntotals 500-800
m m/ye ar･ A big Irigation da m w a s c o n stru ctedin Tu nisiain 1981 o nthe riv er M ajer afo r
irrigation of 33,00 ha. of fertileland a nd fo r w ate r s upplytothe citie s of Tunis and Sus.
In Egypt, the big As w an d am o nthe Nile e n abled irrigation of ne w546,00 ha. of land. Ne w
v arietie s offi n e-fila m e nted c otton and othe r agrlC ultu r alc r ops are c ultiv ated inthis are a.
4･3 Dyn a mics of Des e rti 鮎atiom 血 ring1982- 000pc Tiod
Wehav etake n24s a mpleplots, eachco n sistingoffiv epi x els a ndc alc ulated mq an Mar chN D VI
fo rfiv e epo chsye ars:1982, 1987, 1992,1997a nd 2 000. The s e s ampleplots werepro vided with
gr o u ndtr uth info rm atio n. The dyn a mic s of N D V I fTorthe m o st char a cteristic s a mple plotsis
giv e ninFigures4.3.1, 43.2, 4.3.3, and 4.3.4.
Irrigated far mland lo c ated inthe Nile delta hasthe highe st v alu es ofND VIbe cau se of de n s e
c ove r ofc otto n c ultivatedher e(Cu rv e1, Figu r e4.3.1). Ifv egetable s ar egro wn byirrigatio n
N DV Ihaslo w er v alue(Cu rv e3, Figu re4 3.1).
Co nife r o us a nd o ak for estsha v e c o mpa r ativ elyhigh N D V I(0.35- 0.45),･The sepla ntfo r m atio n s
ha v ebe e n slightly affe cted bydegradatio n. But mix ed for e sts ofPin us halepensis and Cedru s
atla ntic aha v elow N D V I be c a u s e of degr adatio n(Cu rv e3, Figu re4.3.2). Des e rt angelandsha v e
lo wN D V I be c a u s e ofl wplantc over a nds e v ered gr adation .
Fo rothe rla ndc o v ertype s, N D V I forthe pe riod 1987- 192 hasthe highe st v alu e s, a nd N D V I
fallsinthe period 1997- 2000･ Thistr e ndis e spe cially cle arlydistinguishedfordry agric ultu re
la ndslo c ated in differe ntlandsc ape s. Dry agri c ultur eland lo c ated in m ountain slope sha sthe
lo w e st v alu e sbe c a u se ofw ate r e r o sio n(Cu r v e3, Figu re4.3.4).
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Irrigated farmland lo c ated in the N ile delta hasthe h
'
ighest value s of N D V I bec ause of de n s e
c o ver of c otto n cultiv ated he re(Cu rve 1, Figure 4･3･1)･ Ifv egetables are gr o w nbyirrigation
N D V Ihaslow er value(Cu rv e3, Figu re4.3.1).
Co nife ro u s a nd o ak fo r e st have comparativelyhighND VI(0･35- 0.45), T hes epla ntfo r m atio ns
ha v ebe e n slightly affe cted bydegradatio n･ But mixed forests of Pinus halepe n sis a nd Cedru s
atlanticahavelow N D VI be cause of degr adatio n(Cu rve3, Figure3.3.2). De s ertr angela ndsha v e
lo wN D V I be c ause oflow plant cov e rand sev er edegradatio n.
For otherla nd c ov er types, N D V I forthe period of 1987- 1992ha ve the highest valu es, and
N D VI fall duringtheperiod of 1997- 2000･ Thistre nd is e spe cially cle ar distinguished fo rdry
agrlCtlltu r ela ndslo c ated indiffer e ntlarlds c ape s･ Dry agric ultu r eland located in m o untain slopes
hasthelo w e stv alu ebe c a u s e ofw ater e ro sio n(Cu rv e3,Figu r e4･3･4). But w e m u stpointout that
thes e c o mpar atively s m allpatchesofland do n
'
tgivethe fullpictur e of de s ertiflC atio ninthe
whole r egi o n. Only a n alysis ofde s e rtific atio n m aps a nd statisticaldata ca n chara cteriz ethe
change sin de s e rtiflC atio n at the regi o n alle v el.
De sertification m aps oftw o epo chs ar egive nin Appe ndic e s(3 A a nd 3 B). Statistic s of
de s erti丘c atio nin1982a nd 2000ar eglV e nin Tables4･3･ ト4･3･8･ T hepe rc e ntage oftbe areaswith
s e vere a nd v e ry s everedesertific atio nin c re as ed fro m19･83% in 1982to 62.76%in2000(ofthe
totalarea ofthe studyr egio n)I Fo r est, w o odla nd a nd r angelanda r ethe m o st se v e r elydegr aded
la nd u s etype s. Cutting tr e e sand shrubs ar ethe do min a nt c a uses of fTo re st a nd w o odland
degradatio n･ Ov ergr a zl ngisthedo min antc a u se ofr a ngeland degradation.
Ifwe co mpar ethetw ode s ertifl C atio n m aps, we ca n s e ethe spatial dyn a mic s ofla nddegradation
duringthe sa m eperiod･ Thele ss stable e c o syte m s a relo c ated in the s o uthe rn a nd e a ste rnpart畠
ofthe r eg10 n, borderingthe Sahar aDe s ert･ In ge n eral, de s e rtific atio nis m ovlngfr o m e xtra-a rid
and aridz o n e sto the n o rth- w e st a ndto the n orth･ Dr o ughtisthe m ain physic alfa cto r, which
stim ulate sde se rtiflC atio n･ We c an e xpe ctthatthe n arr o w c o a stl tripin Libyan De s ert willgro w
n arr o wfr o mye arto ye ar, a ndSahar a willr e a ch s oon orlate rthe Medite r a n e a nSe a. Va st are a s
c o v ered with c o mmu nities of Alfa and othergra ses(Aristida plum o s e, A. obtu s a)in the
s o uthe rnpart ofthe regio n ar eals o s e v er ely affe cted bydes e rtific atio n･ Part ofthisterrito rylS
co vered withm o vl ngS anddtln e SI Fu rtherpr ogre s sin winde r o sio n, o v e rg a zl ng a nd dr ought wi ll
aggr a vatede s ertific atio ninthe se ar e as･ Fo r esta nd w o odla nds v egetatio nis confin edto s e mi- arid
zQn e, the s ecom m u nities ar e m or e stable･ Me as u r e s o n rehabilitatio n offorests c a nglVe go od
re s ultsto c o mbatdes ertific atio n
,
ifthe gover n m e nts ofthe study r egio ndevelop pr ogra m s o n
de s e rtific atio n c o ntr ol.
Rehabilitatio n ofdegr aded la ndsin s e v e ralpla c e s w as r egist r ed on des e rtific atio n m ap; statu s
2000
,
in cludeda re aslo c ated inthe co astalstrip Withpre cipitatio n r ate35 0-500m mperye ar･ The
se c orld r e as o n c o uld in clude the in cr e ase ofprecipitatio nduring 1997-2 0 0. T hein cr e as e of
pre cipitatio nco uldinitsturn stim ulatethe gre en phyto m a ssgr o wth a ndin c reas eofNDVI. But
thatis onlyourhypothe sis;w edo n
'
tha v e a nyinfbr m atio n o nthis s ubje ct.
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舶 Anせi- Des 紺雌 c a鮎 m Ac鮎畳舶e sim 也e Co隠 nせr孟es of No r地e r nA愈･ica
Sev e r al kinds ofa nti- de s e rtiflC ation a ctivitie sha v ebee n c o ndu cted inthe c o u ntrie s of Notthe m
A fric a･ Natio n al agencies, foreign e XPertS and inte m atio nal
｢
o rga nizatio n s areJParticipa nts in
the s e activitie s･ W ind arid water e r o si n co ntrol, pastu r eimprove m e nt, c o n servatio n of
v egetatio n and a m elio r atio n of im gated cr opla nd aretheimporta ntin desertification c o ntrol.
T he c ou ntries under c o n sideration hav ejoinedthe Conv ention to Co mbatDe s6rtiflCation(C C D)
of U Na nd fわllow its re co m m endations･ C C Ds aidthat
,
in volvem ent at co mm u nitylevelorany
pla nto c ombatde s e rtiflC ation is ne c e ssa ry･ Re ally, o nlyln this c ase, a nylo ng - terrn strategy
ta nimprov ethelivingc onditio n sofplain pe ople whoinitste r m willpa rticipatein re aliz atio nof
m ea su re sto co mbatde s e rti丘c atio n. I
Ourta skdidnotin cludethedev elopm e ntofm e a s u r e s o nde s e rtificatio ll C O ntr Ol･ W e only w a nted
to de m o n strate the po ssibility of applicatio n of N O A A/A V H R Rdata for de s ertificatio n
m o nitoring･ Low -res olution spa c eim agery lS a Che ap a nd u s efulto olforpe riodic al a sses s m e nt
a nd c o ntr olofthede s ertific atio npro c e s s e s at a r eglO nal1evel･ Askn o w n, C C D de m ands am o ng
other m e as u r es, p riodic alas s es s m e nt a d m o nitoringofal1cha nge sinthe c o u ntrie s affe ctedby
de s e rtific atio n･ Below, webrieny r e vie wlite r atur eo nde se rtific ation c o ntrol inthe c o u ntrie s of
NorthernA fric a.
A丑+E S C Oactiv紬ie s･ ArabLe agu eEdu c atio n al, Culturala ndScie ntific Organiz atio n(A L E C S O)
startedin 1997a progra mfo r c o o rdin atio n of a nti - de s ertiflC atio n activitie sbetw een Libya,
Egypt, Tu nisiaAlgeria, M oro c c o a ndMa uritania･ Se v eralproje ctsha v ebe e n r e aliz edsince1977.
Tho usa nds of he ctare s of de s ert ra ngela nds w e reimpr o v ed and s e v er al r e a s of m ovl ng S a nd
du n e s stabiliz ed･ Spe cial atte ntio nha sbe e npaidtothefolo w i ng Proje cts:1･A fe asibilitystudy
ofa ctio n stobetake nto c o mbatde s e rtiflC ation
,
2
･A fe a sibilitystudy on e stablishm e nt ofs e ed
bank, 3･In cr e a slng aw a re n e ssthro ugh do c u m e ntary films o n c o mbating des e rtific ation a nd
protectingthe e n vir o n m e nt, 4･ Anintegr ated s o cio づ c ologic alstudy o npla nts andtheir re spo nse
to gr a zing a nd s e a s o n alcba nge s･ T he Pe rm a n e ntJoin Co m mi 触e has be e nco ndu cting othe r
a ctivitie s
,
like semin ars
,
tr ainingc?urse, public atio n s, etc･ No rth Afric anGr e en Belt, 1990)I
M o r oc co･ Mo r o c co developed Natio n alActio nprogr am toCo mbatDe s ertiflC atio n(N A PC D)in
2001･ Natio n al Pr ogr a mofAffore statio n w a sde v eloped in1 970, aim ed atpla ntingofprodu ctive
fo r ests, pr ote ctiv efor e st and re cre atio n alfo re st ･ As a r e s ultofimple m e ntatio n ofthisPr ogr am,
662
,
000 hal of fわr e sts w er e e stablishedby1997, theyI n cluded 355,000 ha一 ofprodu ctivefわr e st,
●
115
,
000ha･ of fo r est with c o mple x functio n s(pr odu ctiv e and pr ote ctiv e), 185,000ha. of
pr ote ctivefわr est a nd45,000 hal ofr e cr e ation alfわre sts. Ac c o rdingtoN A P C D,1,5 millio nba. of
fo r e st willbe e stablished by2025,fr o mthe m500, 00hal willbeplanteddu ring1 0ye ars.
Asforirrigatedfar mla nds, N A P C De n vis agedtoin cr e a s eth siz e ofthisland by1.1 millio nha.
A bo ut3 00
, 00 ba･ wil beirrigatedby colle ctio n ofr ainw ater･ Thei汀1gatio n system s willbe
impr o v ed, and in vento ry ofgr oundw ater willbe c o ndu cted.
T he are a ofoliv epla ntatio ns will be als oin cr e a s ed･ T he s eplantation soccupyabo ut5 0,000 hal
withoutirrigatio n or spe cial irrigatio n･ Thes efigu r eswill be do ubled by2010･ Date palm is
c ultiv ated m ainly l n O a s e s Ofthe High Atla s M o u ntain s･ Its pla ntatio n s o c c upy44,000hal
N A P C De n vis agedre c o n stru ctingthe s eplantatio n stoimpr o v etheirpr odu ctivity･
N A PCD als opropo s ed v ast s o cial pr ogra m o nimpro v e m e nt of liv ng c o nditio n s of m ral
populatio n,in cludingele ctrificatio n ofallvillage s,pr o visio n ofpe ople withgo od drinking w ater,
co n structio n ofn e w ro ads, etc.
73
Ac c o rdingtoN A PCD, a n atio n aln etw o rk ofstatio n sfo rlo ng
-te rm e cologlCalm o nitorlng Willbe
set up･ The n etw o rk wi ll in clude ll statio n slo c ated in differe rit are as ofthe c ou ntry･
(http:///Ⅵ w w.u n c cd.int/a ctio npr ogr a m m e s/afdc a/afric a･php)･
Tunisia. Tu nisia n e xpertsparticipated in thepr oject of F A O / U N E Pon a s s ess m entand m apping
de s ertificatio nin 1981- 1983･ Theypr oduc ed s e v eral de s ertification maps, ln Particula r: s m all
-
s c ale desertific atio n m ap ofthe s o uth r egi o n Of Tu nisia and se ve r al large sc ale m aps, c o v ering
the e xpe rim e ntal a re a s(Report on the third expert c ons ultatio n･, 1 982)･ Pr ogram m ed
'
a ctio n
n atio n al(I993)w asdeveloped late r･
In Tu nisia, the e n vir o n m e ntal budget totals 3 % ofthe c o u ntry
'
s G D P･ Tu nisia
'
s c u rrent
e nvir o n m e ntalpolicyisbased o nfiveprln Ciple s:prote ctio n ofn atu ralre s o u r c e s, c o n s e rv ation of
w ate r r e s o u rc e s, impr o v e m e nt ofthe quality oflife, espe ciallyln u rban ar e a s, edu catio n of
populatio n abo utpr e s e rv ingthe en vir o n m e nt, c re atio n ofpa rtn er shipbetw e en priv ate andpublic
sectorinimple m e ntatio n ofthe n ation alpolicy 如 e n vir o n m e ntal m a n age m e nta ndprote ctio n･
M o retha n3.7 millio n a cr e sha vebe e nprote ctedfr o m er o si n, trlPPed la nd ha sbee n affo r e sted
and m e as u re s again st s oils aliniz atio nin o a s eshave be e ntake n･ To pre s e rv ethe biologic al
div e rsity, eightn atio n alparks a nd 18re s e rv e sha v ebe e n s et up･ Pr ote cted are a s o c c upy6 %of
the c o u ntry
'
stotalar ea.(http:///w w w.inte rn atio n alspe cialr epo rts･c o m/a&ic a/00/tu nisia/ 12･html).
Algeria. First ofallw e w a nt to m e ntio nthepr ojectsimple m e nted bySoviet expertsin Alge ria
and Libya･ T hey m ade a v aluable co山ributio nin study ofr angela nds ofthe r egl O n･ Ou r丘rst
e x ampleis de aling with in v e ntory orr a ngela ndsin Algeria(Ⅴ･ Botschantz ev et al一, 1970)I A
group of So viete xpe rtspr odu c edpa stu r e m apsinthe ar e aof803,288ha. in the Hugh Plate a u of
the c o u ntry･ Thes e m aps, l:200,000in s c ale, c o ntain ed data o n c o mpo sitio n of fわr age pla nts,
･phe n ologyandtheirpr odu ctivity･ A te clm ique w a sde v eloped o n utiliz atio n and c o n s e rv atio n of
de se rtr angela nds･ Thiste chniqu e w a sba s edo nthe pr a ctic e ofpa stu re utiliz atio ninthe Soviet
Union .
Atte mpts ofgo v er n m e nt to c ombatde s e rtific ation a renot alw ays s u c c e ssfu1･ A dministr atio n of
Algeria andother c ountries ofMaghr eb ar etryingtoimpr o v ethe syste m oflive sto ckr alSl ngby
intr oducing n ew teclmology. But us u allythe s e atte mptsha v efailed, M ･ M aingu et et all, 1995
de s cribedtw o c～a s es ofapplic atio n of fals e str ategyto c o mbatde s e rtificationin Algeria･ They
c alled th is str ategy as
は
go v er n m e nt s ubsidized de s e rtific atio n
門
･ In the begin ning Ofthe 1960s
she epn n mber ed in A lge ria3.5 millio nhe ad;but o nly1.9 millio nbead w e r e register ed in1990s･
Thego v e mm e nt triedto abando nthetr aditio n alsyste m offre e r anglng, tr a n SPO rted anim alsby
tru cks
,
u s ed indu strial fodde rfo rfTe eding anim als, etc. Allthatr e s ulted in s eve r e o v ergr azl ng a nd
m as slo st ofliv e sto ck. The s e c o nd e x ample c o n c e m ed c ultiv atio n ofc e r e als o nthe ar e a sro u nd
sebkhas, a洗ertw oye ars ofc ultiv atio nthe s e are as w er e s alinizied and nots uitablefo r agrlC ultural
u Se.
Libya･ So vietSoiland Ec ologic al Expedito n c arried o ut the w o rks o nin v e ntory of de s ert
r angelands and s oilsin theCe ntr al Zo n e ofLibya. The pr oject w asimple m e ntedin 1978- 1980
o n a n a re a of4 millio nba. Tbe m a血c m aps(v egetatio n, pa stu r e, s oil, e r o sio n etc･) were u sed fわr
de v elopm e ntofstr ategyoflandu s einthe c o u ntry. So vietbota nists c ollected he rbarium ofpla nts
a nds ubmitted it to Univ ersityofTripoli. So me n ew 100pla ntspe cie s w er eide ntifiedinthe凸or a
ofLibya. A bo v ethat, e xperts ofthe Expedition orga niz edtr aln lng C O urS e Sfわr stude ntsin the
ln stitute ofPasture s a nd Fo r e st . The gove r n m e ntha spla nted(sin c ethe 1960s)200 mi 11io n
s e edlingsin w e ste m Libyato pre v ent furthe rde se rtific atio n(Figu re4･4.1). In Libya, only a
s m alln u mbe r ofpe oplelivein n o m adic o r se mi- n o m adicgr o upsinthedes e rt.
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Ov e r-irrlgation w a sthe rea s o nof fal ling w ate rlev el in Libya
7
s best agrl C ultu ral lands. The
gov ern m entbegan to rec ogniz ethatin 197 6, andto ok m ea s u r e s to sa v ew ate rby redtlCing the
a re a sofcitru s andto m ato cultivation , a sthey required m u ch w ate r[ But n ow the pr oble m can be
solv ed by applic ation of w ater r es ou rces of G M M R, giv ing about5 mi llion m3 of w ate raday･
Its applic atio n will im gate 180, 00hal in the Sirt ar e a a nd pro vide pastn re swi thw ate rfo r2
millio n she ep a nd 200,00 0cattle.
Du ring the 1960s and e spe cialyin the 19 70s the gov e rn m e ntpu rs u ed affo r e station pr ogr a m.
A bout33millio nseedl ings w e repla nted, fro m which 33 mi 11ion w e r efruit tre e s(Figu re4.4.1).
T his activity w as m ainly c o ndu cted in w este m Libya. Thego ve rnm e nt
'
slo ng-te r mgoal in cluded
thegro wthofe no ughtre e sto m e etthe do m e stichl mbe r n eeds, and sho rt-te rm go al in cludedsoil
c o n se rv ation a nd re cla m atio n(http:///Ic w eb2.1o c,gov/cgi-bin/qu ery/r/c sdy:@ field(D O CID＋1yOO
8).
三㌧:こ
盟
J む
Figu r e4･4･1･ Wind e ro sio n c o ntrol in thePa stu re z o n eof Libya･
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Egypt･ Per en nial irrigatio n a nd o ver-imgatio n without re st ofthe s oila nd in adequate drainage
ha v e cau s ed w aterlogglng, S aliniz atioha nd alkalinizatio n･ A bo ut50 %ofc ultivated landsinthe
c ou ntry ar edange r ously affected with lo s s ofprodu ctio n of 20 %･ Salinization has als o affe cted
the oasisin the he art ofthe de s ert(P. Beam ont et al., 1978, M I El-S hal, 198 9)･ T heirrigatio n
syste m inthe old la nds ofthe Nile ValleylS C Ombin edgra v lty a nd w ate rpu mplng SyStem ･ T he
m ain c a n alsyste m(fir stlevel)take sits wate r
･fro mhe ad regulators,located upstr e a m oftheN ile
darns. Waterisdistributed along bran ches(s e c ond level)whe re the flo wis c o ntin uo u s･ At the
third lev el
,
distributaries r eceiv e w ate rac co rdingto a rotation schedule･ W aterispu mpedfro m
thesetoimigatethefields(aboutO･5-l･5 m of lift)I
An e xten sive National DrainageProgram hasbee n ca血 ed o ut o v e rthela st30ye a rsto c o ntrol
w aterlogglng a nd s alinity･ The drainage system c o n sists of open drain s, s ubs urfa c edrain s and
pu mping stations. Ofthe totalirrigated are a, 2,931,000 hal (90 %) are dr ain ed, of which
1,681,000 ha. withsubsu rfa ce drain age･ The s ubs u rfa c edrain ed ar ea repr e s e nts n e a rly52 %of
thetotalc ultivated are a and m ore tha n74 %ofthe c ultivated land in the Valley a ndthe Delta.
Ther e ar e99pu mpstationsde v otedto the pu mplng Ofdrain age efnu e nt･ T hepo w e rdrained ar ea
w a sestim ated at1,100, 00 hal in 1988･ Drainage waterfro m agrlC ultu r alar e a s on bothsides of
theN ile ValleylS retu rn edtothe Nile Riv erin UpperEgypt a nd inthe Southe rnDelta･ Dr ainage
w aterin the Deltais eithe rpu mped back intoir rlgation c a n alsfわr reus e o rpu mped into the
northe rn1akes orthe Mediterra nean .
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De s ertiflCationin No rthe m A frica ha sbe e n alonghistoric alproce s s, ha s n e v er stopped･ T he
pr o ces s ofla nd degr adatio nha sbeenpr ogr e ssi ngduringthela st20ye ars･ De s eltiflC atio n m aps
oftw o epo chsprodu c ed bythe a utho rs(1982- 2000)c o nfl 皿 this･ Dr o ughta ndhu m a npr e ss u r e
ar ethe mainfa cto rsin furthe rpr ogr e ssin de s ertif
-
I C atio n･ Saharade s eltis e xte ndings o uthw a rds
a nde a stw ardstb∫e ate nlngtheborderingofpr odu ctivelands.
Many s cie ntistsbelie v ethat thepress u re on e nvir o n m e nt c a nbe s o stro ngthatpeople wi ll lo se
c o ntr ol ofthis pr o c es s･ Ecologya nd eco n o mics ar ede v eloping O ndiffere ntpn n ciple s･ rn the
n e ar免血 re
,
the pres s u r e o nbiospher eca nin cre a s eto s u ch a sc ale that r ehabilitatio n or
produ ctiv e eco system sin s o m e reglO n Swill beimpo s sible･ Repla c e m e nt ofn atur al eco syste m s
with artific al te chn ogemic c o mple x e s c a nc aus e global ec ologic al crisis. Under the s e
circ u m sta nc e s
,
a chie v e m e nts ofhu m a n civiliz atio n
,
a nd hu m a n c ultu r estay u nde rthethre at of
de str u ctio n･ Con s e rv atio n ofn atu r al e n vir o n m e ntdo es n ot ha v e any alte r n ativ e･ Onlyhe althy
physic ale n vir o n m e ntc a n stim ulatethe c orpo r ala ndspiritu alhealthofh um a n s o ciety･
Fu rther
,
de sertiflCation
,
being a glob alphe n o m e no ha sbe e ntr a n sfo r m ed fr o mqn e c ol glC al
proble mto political a nd m o r alproble m･ M or al a spe cts of n ature c o n se rv ation m u st als olbe
s ubject of edu c ation in high s cho ols a nd u niv er sitie s･ Religious, w o m en a nd othe rpublic
organiz atio n s a nd u nio n sc a n m ake a v alu able co ntributio nin s olving e c ologic alproblem s,
in cludingde s ertific atio n･ Aspectslike, egois m , a Vidity'1gn O r a n C e a nd impr oviden c eha v egain ed
the e c ol glC als en s ein 仇e m ode m so ciety･ Pr obablythes e aspe cts c 皿be applied not o nlyin
relatio n sbetw e e npeople but als oin relatio n sbetw e e npe ople and natur e. Allthat c o n cer n sin
fu llm e a s u rethe c o u ntrie s of No rthe mA 丘ic asufferingfi
･
o mdes e rtiflC atio n. ､
A Rus sian pr o v erb s ays :
"Salv atio nofadro w n lng m a nrestsinhisha nds
”
･ W ithobta nydo ubt,
thisisthe w or st way ofs olvingthe pr oblem of dr o w ni ng m a n･ Neithe r c a nA 丘ic a nco untries
s olv ethe pr oble m of la nd degr adatio n witho utjoint effo rts ofthe inte m atio n al co m m umity.
Globalpr oble m ca nbe s olv ed o nlyby globalefforts･ C C Dc a nplay animpo rta nt r olein this
pro c e s s.
Des ertiflC ation r ates
,
in m a nyde s ert egi o n s, Ofthe w o rldr a ngebetw e e nO･5 a nd 1･0 %perye ar.
Ifthe pr oce ss of la nd degr adatio nin the ad d la nds ofthe w oddwill develop on
=
也e w or st
s c e n ario ‥
,
the e cologic alc atastr ophein ari dregi o n s Ofthe w o rld,in cludingNo rthe mA 血ca, wi ll
bur st outat the end ofthe cu rr e nt c e ntury･ Ru sia nphilo s ophe r a ndpo etN. Gu mile vfo resho w ed
in hispo e m
"Sahara” the e c ologic al c atastrophe o nthe Earth･ Certainlythatis afa n cy, but the
fi n allin e s ofthispo e m w er e soimpr es sive,thatPr of･ N･ R harintr a n slatedthe minto English:
W be n atla stspa c es血ips of Martians
W ill a nd o nte rre strialglobe,
Tbey wills e e o nlythe o c e an ofs a 皿ds
Andthey will由vethe mthe n a m e of Sahar a!‥
(Citeda洗e rK. M . Petro v, 2001)
But w ehope, w edohopethat thisfわr e c a st willn e v er c o m etm e!‥
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